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COLLECTION AND EXAMINATION OF SAMPLES 3

the table headings, suspended-sediment concentratious also were
determined from the samples collected for chemical analysis in
some parts of the country. The data do not provide a reliable
basis for computing the loads of suspended sediment carried by
the stream but may be of value for design and operation of filtra-
tion plants utilizing these stream waters. Records of these in-
frequent determinations are available for reference inthe district
offices listed.

Material which is transported essentially in continuous contact
with the stream bed is termed bed load and is not considered in
this report. All other undissolved material intransport isterm-
ed suspended sediment and generally constitutes the major part
of the totalsediment load. At the present time no reliable meth-
od has beendeveloped for determiningbed load on a routine b2sis.

COLLECTION AND EXAMINATION OF SAMPLES
CHEMICAL QUALITY

Samples for chemical analysis were usually collected daily
at, or near, points on streams where gaging stations are main-
tained for measurement of water discharge. Most of the analy-
ses were made on 10-day composites of daily samples collected
for a period of a year at each sampling point. Three comnosite
samples were usually prepared each month by mixing toprether
equal volumes of daily samples collected from the 1st to the 10th,
fromthe 11th to the 20th, and during the remainder of the month. .
For some streams that are subject to sudden and large clanges
in chemical composition or concentration, samples were com-
posited for shorter periods on the basis of the concentration of
dissolved solids indicated by measurements of specific corduct-
ance of the daily samples.

The samples were analyzed according to methods regularly
used by the Geological Survey. These methods are essentially
the same as or are modifications of methods described in recog-
nized authoritative publications for the mineral analysis of water
samples (Collins, 1928; Am. Public Health Assoc., 1946).

For those waters containing moderately large quantities of
soluble salts, the value reported for dissolved solids is the sum
of the quantities of the various determined constituents using the
carbonate equivalent of the reported bicarbonate. In other analy-
ses the value reported asdissolved solids is the residue on evap-
oration after drying at 180°C for 1 hour. Specific condu-~tance
is givenfor most analyses and was determined by means ofa con-
ductance bridge using a standard potassium chloride soluftion as
reference.
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SUSPENDED SEDIMENT

In general, samples were collected daily witt the, US D-43
depth-integrating sampler (U. S. Inter-agency, 1948, p.70-76)
from a fixed sampling point at one vertical in the cross section.
The US DH-48 hand sampler was used at many stations during
periods of low flow. Suspended-sediment samples, consisting
of depth-integrated samples at three or more verticals inthe cross
section were made periodically to determine the cross-sectional
distribution of the suspended concentration with respect tothat at
the daily sampling vertical. In streams where comparatively rap-
id fluctuations in transverse distribution of water discharge or
sediment concentration are encountered at the sempling point,
samples were taken regularly at two or more verticals to deter-
mine the average concentration across the section. During peri-
ods of high flow, samples were taken two or more times through-
out the day at many sampling stations, and during periods of rap-
idly changing flow samples were taken hourly at sowe stations.

Sediment concentrations were determined by filtration or evap-
oration of the samples as required. At many stations the mean
daily concentration for some days was obtained l'y plotting the
instantaneous concentrations onthe originalor copiss of the orig-
inal gage-height chart. The plotted concentrations adjusted, if
necessary, for cross-sectional distribution with respect to that
at the daily sampling vertical, were connected or averaged by
continuous curves to obtain a concentration grapl. This graph
represented the estimated concentration at anytime and, for most
periods, mean daily concentrations were determined from the
graph. When the concentration and water discharge were chang-
ing rapidly, the day was often subdivided for this computation.
For some periods when the day-to-day variation in the concen-
tration was negligible, the data were not plotted, ard the average
concentration of the samples was used as the mean concentration
for the day. For certain stations, when the discherge and sedi-
ment concentrations were relatively low and varied only slightly
from day to day, the samples for a number of days were compos-
ited and the mean daily concentrations and mean daily loads are
shown.

For some periods when no samples were collected, daily sedi-
ment loads were estimated on the basis of water discharge, sedi~
ment concentrations observed immediately preceding and follow-
ing the periods, and sediment loads for other periods of similar
discharge. The estimates were further guided by weather condi-
tions and sediment discharge for other stations.

In many instances where there were no cbservations for sev-
eral days, the sediment loads for individual days are not esti-
mated, as numerous factors influencing the quantities of trans-
ported sediment made it very difficult to make accurate estimates
of sediment loads for individual days. However, estimated sedi-
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ment loads for missing days in an otherwise continuous period
of sampling have been included in monthly and annual totals for
most streams to provide a complete record.

In additionto the records of total quantities of sediment, rec-
ords of the particle sizes of sediment are included also. The
particle sizes of the suspended sediments were determined pori-
odically for many of the stations. As much of the material car-
ried in suspension can pass throughthe finest sieves, the bottom-
withdrawal tube method (U. S. Inter-agency, 1943, p. 82-90)
was used in most of the analyses. Generally, sieves were used
in the determination of particle sizes for sediments which were
predominantly coarser than 0. 062 mm. Sizedistributionfor some
sediments was determined by a combination of sieves and pip-tte
methods inwhich the size fraction 0.062 mm and larger was an-
alyzed by sieves and that smaller than 0. 062 mm was analvzed
by the pipette method (Kilmer and Alexander, 1949). Native or
distilled water, as noted in the tables of analyses, was used as
the settling medium. In some instances, chemical disperring
agents were added to the settling medium. As settlingdiameters
of the clay and colloidal fractions are often affected bythe chom-
ical character of the settling medium, analyses made using na-
tive water more nearly simulate particle sizes existing in the
stream. Results of analyses usingdistilled water or using a set-
tling medium containing dispersing agents approximate ultinrate
particle sizes of the finer fractions. The concentration of sedi-
ment suspension for analysis was reduced to less than 10,000
parts per million, where necessary, by means of a sample solit-
ter, in order to stay within limits recommended for the bottom-
withdrawal tube or pipette method. The concentration of sus-
pended sediment used in the bottom-withdrawal tube was often
different from the concentration inthe original suspension. The
weight of sediment used is indicated in the tables of analyses.

TEMPERATURE

For most of the stations, daily water temperatures were ob-
tained at the time that the chemical quality or sediment samples
were collected. So far as practicable the water temperatures
were observed at about the same time each day for an individual
river station in order that the data would be relatively unaffect-
ed bydiurnal variations in temperature. For most large, swift-
ly flowing streams the diurnal variation in water temperatire
is probably small, but for sluggish or shallow streams the daily
range in temperature may amount to several degrees and may
follow closely changes in air temperature. The thermometers
used for determination of water temperature were accurate to
plus or minus about 0. 5°F.

Records of thermograph observations consist of maximum
and minimum temperatures for each day, the average ofthe max-

imum daily temperatures, and the average of the minimum daily
temperatures.
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EXPRESSION OF RESULTS

The dissolved mineral constituents are reported in parts per
million. A part per million is a unit weight of a constituent in
a million unit weights of water. Equivalents per million are not
given inthis report although the expression of analyses inequiv-
alents per million is sometimes preferred. An equivalent per
million is a unit chemical combining weight of a constituent in
a million unit weights of water and is calculated by dividing the
concentration in parts per million by the chemical combining
weight of the constituent. For convenience in making this con-
version the reciprocals of chemical combining weights of the
most commonly reported constituents (ions) are given in the fol-
lowing table: '

Constituent Factor Constituent Factor
Iron (Fe++) ....%..... 0. 0358 Carbonate (CO,™") .. 0. 0333
Iron (Fe+++) ......... .0537 - Bicarbonate (HCO,-) .0164
Calcium (Cat+) ...... . 0499 Sulfate (SO,™7)...... . 0208
Magnesium (Mg++) ... .0822 Chloride (C17)...... .0282

* Sodium (Nat) ........ .0435 Fluoride-(F-) ...... . 0526
Potassium (K+) ...... . 0256 Nitrate (NO;-)..... . .0161

Results given in parts per million can be converted to grains
per United States gallon by dividing by 17.12. A czlculated quan-
{ity of sodium’and potassium is given in some analyses and is the
quantity of sodium needed in addition to the calcivm and magne-
sium to balance the acid constituents. ,

The total hardness, as calcium carbonate (CaCO,), is calcu-
lated from the equivalents of calcium and magnesium except for
a few samples for which the reported values also include equiv-
alents of free mineral acid, aluminum, iron, nd manganese
when present in significant quantities. The hardness caused by
calcium and magnesium (and other ions if significant) equivalent
to the carbonate and bicarbonate is called carbonate hardness;
the hardness in excess of this quantity is calle¢ noncarbonate
hardness.

In the analyses of most waters used for irrigation, the quan-
tity of dissolved solids is given in tons per acre-foot as well as
in parts per million. Percent sodium hasbeen comrnuted for those
analyses where sodium and potassium are reported separately
by dividing the equivalents per million of sodium by the sum of
the equivalents per million of calcium, magnesiun+, sodium, and
potassium and multiplying the quotient by 100. Inznalyses where
sodium and potassium were calculated and reported as a com-
bined value, the value reported for percent sodium will include
the equivalent quantity of potassium. In most waters of moder-
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ate to high concentration, the proportion of potassium is much
smaller than that of sodium.

Specific conductance values are expressed inreciprocsl ohms
(micromhos at 25°C). The discharge of the streams is reported
in second-feet (See Stream Flow, p. 17 ) and the temperature in
degrees Fahrenheit. Color is expressed in units of the platinum-
cobalt scale proposed by Hazen (1892, p. 427-428). Hydrogen-
ion concentration (pH) is given as the negative logarithm of the
number of moles of ionized hydrogen per liter of water.

An average of analyses (arithmetical or weighted) for the wa-
ter year is given for most daily sampling stations. Ar arith-
metical average represents the composition of water that would
be contained in a vessel or reservoir that had received equal
quantities of water from the river each day for the water year.
A weighted average represents approximately the compnsition
of water that would be found in a reservoir containing all of the
water passing a given stationduring the year after thorough mix-
ing in the reservoir. The weighted average of the analyses is
computed by multiplying the discharge for the sampling period
by the quantities of the individual constituents for the corre-
sponding period and dividing the sum of the products by the sum
of the discharges. Water as represented by the weighted aver-
age is less concentrated than that represented by the average of
the individual analyses for most streams because at times of high
discharge the rivers generally have lower concentrations of dis-
solved solids.

Mean daily sediment concentrations are expressed in parts
per million by weight. Daily sediment loads are expressed in
tons per day, and except for subdivided days are usually ob-
tained by multiplying mean daily sediment concentration in parts
per million bythe mean daily discharge, and the conversion fac-
tor 0.0027.

Particle-size analyses are expressed in percentages finer
than indicated sizes in millimeters. The size classification used
in this report is that recommended by the American Geophysical
Union Subcommittee on sediment terminology (Lane, et al; 1947,
p. 937). Other data included as pertinent to the size analyses
for many streams are the date of collection, the stream discharge
and sediment concentration when sample was collected, tl'~ con~
centration of the suspension during analysis, and the method of
analysis.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. Water
in contact with soils or rock, even for only a few hours, will
dissolve some rock materials. The quantity of dissolved min-
eral matter in a natural water depends primarily on the type of
rocks or soils through which the water has passed and the length
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of time it has been in contact with the rocks or soils. Some
streams are fed by both surface runoff and underzround water
from springs or seeps. Such streams reflect the chemical char-
acter of their concentrated underground sources during dry peri-
ods and are more dilute during periods of heavy rainfall. Under-
ground water is usually more highly concentrated than surface
runoff as it remains in contact with the rocks and soils for much
longer periods. The concentration of dissolved solid$ in a river
water is frequently increased bydrainage from mines or oil fields,
by the addition of industrial or municipal wastes, or--in irri-
gated regions--by return drain waters.

The mineral constituents and physical properties of natural
waters reported in the tables of analyses include those that have
a practical bearing onthe value of the waters for most purposes.
The analyses generally include results for silica, iron, calcium,
magnesium, sodium, potassium (or sodium and pntassium to-
gether as sodium), bicarbonate, sulfate, chloride, fluoride, ni-
trate, boron, and dissolved solids. Aluminum, marTanese, col-
or, pH, acidity, oxygen consumed, and other dissolved constit-
uents and physical properties are reported for certain streams.
The source and significance of the different constituents and prop-
erties of natural waters are discussed in the following paragraphs.

MINERAL CONSTITUENTS IN SOLUTION

Silica (SiO,)

Silica is dissolved from practically all rocks. Some natural
surface waters contain less than 5 parts per million of silica
and few contain more than 50 parts, but the more common range
isfrom 10 to 30 parts per million. Silica affects tke usefulness
of a water because it contributes to the formation of boiler scale;
itusually is removed from feed water for high-pressure boilers.
Silica also forms troublesome deposits on the blades of steam
turbines.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in
natural waters except in areas where the waters have been in
contact with the more soluble rocks of high aluminum: content
such as bauxite and certain shales. Acid waters often contain
large amounts of aluminum. It may be troublesom= in feed wa-
ters where it tends to be deposited as a scale on boiler tubes.
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Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks
in some sections of the country. Waters impounded in large res-
ervoirs may contain manganese that has been dissolved from the
mud on the bottom of the reservoir by action of carbon dioxide
produced by anaerobic fermentation of organic matter. Msanga-
nese is notregularly determined in areas where it is not present
in the waters in appreciable amounts. It is especially objec*ion-
able in water used in laundry work and in textile processing.
Concentrations as low as 0. 2 part per million may cause a dark-
brown or black stain on fabrics and porcelain fixtures. Apvre-
ciable quantities of manganese are often found in waters con*ain-
ing objectionable quantities of iron.

Iron (Fe)

Iron is dissolved from many rocks and soils. On expcsure
to the air, normal basic waters that contain more than 1 par* per
million of iron soon become turbid with the insoluble reddish fer-
ric oxide produced by oxidation. Surface waters, therefore, sel-
dom contain as much as 1 part per million of dissolved iron,
although some acid waters carry large quantities of iron in s£oju-
tion. Iron causes reddish-brown stains on white porcelain or
enameled ware and fixtures and on fabrics washed in the weter.

Calcium (Ca)

Calcium is dissolved from practically all rocks and snils,
but the highest concentrations are usually found in waters that
have been in contact with limestone, dolomite, and gypsum. Cal-
cium and magnasium make water hard and are largely respon-
sible for the formation of boiler scale. Most waters associated
with granite or silicious sands contain less than 10 parts per
million of calcium; waters in areas where rocks are compnsed
of dolomite and limestone contain from 30 to 100 parts per mil-
lion; and waters that have come in contact with deposits of gyp-
sum may contain several hundred parts per million.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from
dolomitic rocks. Its effectin water is similarto that of calcium.
The magnesium in soft waters may amount to only 1 or 2 parts
per million, but water in areas that contain large quantities of
dolomite or other magnesium-bearing rocks may contain from
20 to 100 parts per million or more of magnesium.
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Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks.
Sodium is the predominant cation in some of the more highly min-
eralized waters found in the western Untied States. Natural wa-
tersthat contain only 3 or 4 parts per million of the two together
are likelyto carry almost as much potassium as sadium. As the
total quantity of these constituents increases, the proportion of
sodium becomes much greater. Moderate quantities of sodium
and potassium have little effect on the usefulness of the water for
most purposes, but waters that carry more than {9 or 100 parts
per million of the two may require careful operation of steam
boilersto prevent foaming. More highly mineraliz<d waters that
contain a large proportion of sodium salts may be unsatisfactory
for irrigation.

Carbonate and bicarbonate (CO; and HCO,)

Bicarbonate occurs in waters largely througl the action of
carbon dioxide, which enables the water to dissol™e carbonates
of calcium and magnesium. Carbonate as such is not usually
present in appreciable quantities in natural waters. The bicar-
bonate in waters that come from relatively insoluble rocks may
amount toless than 50 parts per million; many wat>rs fromlime-
stone contain from 200 to 400 parts per million. Bicarbonate in
moderate concentrations in water has no effect ¢n its value for
most uses. Bicarbonate or carbonate is an aid in coagulation
for the removal of suspended matter from water.

Sulfate (S0,)

Sulfate isdissolved from many rocks and soils-~in especially
large quantities from gypsum and frombeds of shale. It is form-
ed also by the oxidation of sulfides of iron and is therefore pre-
sent in considerable quantities in waters from mines. Sulfate in
waters that contain much calcium and magnesium causes the for-
mation of hard scale in steam boilers and may increase the cost
of softening the water.

Chloride (Cl)

Chloride is dissolved from rock materials in all parts of the
country. Surface waters in the humid regions are usually low in
chloride, whereas streams in arid or semiarid regions may con-
tain several hundred parts per million of chloride leached from
soils and rocks, especially where the streams receive return
drainage from irrigated lands or are affected by ground-water
inflow carrying appreciable quantities of chloride. Large quan-
tities of chloride may affect the industrial use of water by in-
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creasing the corrosiveness of waters that contain large quantities
of calcium and magnesium.

Fluoride (F)

Fluoride has been reported as being present in some rocks
to about the same extent as chloride. However, the quartity of
fluoride in natural surface waters is ordinarily very small com-
pared to that of chloride. Recent investigations indicate that the
incidence of dental caries is less when there are small amounts
of fluoride present in the water supply thanwhen there is none.
However, excess fluoride in water is associated with the dental
defect known as mottled enamel if the water is used for drinking
by young children during calcification or formation of the teeth
(Dean, 1936, p. 1269-1272). This defect becomes in¢reasingly
noticeable as the quantity of fluoride in water increases above
1.5 to 2.0 parts per million.

Nitrate (NO,) - !

Nitrate in water is considered a final oxidation produc* of ni-
trogenous material and in some instances may indicate previous
contaminationby sewage or other organic matter. The quantities
- of nitrate present in surface waters usually amount to less than
5 parts per million (as NO,) and have nd effect on the value of
the water for ordinary uses.

It has been reported that as much as 2 parts per million of
nitrate in boiler water tends to decrease intercrystalline crack-
ing of boiler steel. Studies made inIllinois indicate that ritrates
in excess of 70 parts per million' (as NO,;) may contribute to met-
hemoglobinemia (""blue babies'") (Faucett and Miller, 146, p.
593), and more recent investigations conducted in Ohio show that
drinking water containing nitrates in the range of 44 to 8% parts
per million or more (as NO;) may be the cause of methemoglo-
binemia in infants (Waring, 1949). In a report published by the
National Research Council, Maxcy (1950, p. 271) concluc'es that
a nitrate content in excess of 44 parts per million (as NO,) should
be regarded as unsafe for infant feeding.

Boron (B)

Boron in small quantities has been found essential fc+ plant
growth, but irrigation water containing more than1 partper mil-
lion boron is detrimental to citrus and other boron-sensitive
crops. Boron is reported in Survey analyses of surface waters
in arid and semiarid regions of the Southwest and West where
irrigation is practiced or contemplated, but few of the surface .
waters analyzed have harmful concentrations of boron.
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Dissolved solids

The reported quantity of dissolved solids--the residue onevap-
oration--consists mainly of the dissolved mineral constituents
in the water. It may also contain some organic matter and wa-
ter of crystallization. Waters with less than 500 parts per mil-
lion of dissolved solids are usually satisfactoryfor domestic and
some industrial uses. Waters containing several thcmsand parts
per million of dissolved solids are sometimes succe<sfully used
for irrigation where practices permit the removal of soluble salts
;hrgugh the application of large volumes of water on vell-drained

ands.

PROPERTIES AND CHARACTERISTICS OF WATER
Oxygen consumed

The value for oxygen censumed furnishes an approximation
of the oxidizable matter in the unfiltered and filtered samples
and gives a partial measure of polluting materials sach as sew-
age and oxidizable industrial wastes. Naturally highly colored
waters may have relatively high oxygen consumed, although wa-
ters thatare not noticeably colored may contain oxidizable mate-
rial.

Color

In water analysis the term "color" refers to the appearance
of water that is free from suspended solids. Many turbid waters
that appear yellow, red, or brown when viewed in the stream
show very little color after the suspended matter has been re-
moved. The yellow-to-brown color of some waters is usually
caused by organic matter extracted fromleaves, root~, and other
organic substances in the ground. In some areas oljectionable
color in water resultsfrom industrial wastes and sewage. Clear
deep water may appear blue as the result of a scattering of sun-
light by the water molecules. Water for domestic use and some
industrial uses should be free from any perceptible color. A
color lessthan 10 usually passes unnoticed. Some sw~mp waters
have natural color of 200 to 300 or more.

Hydrogen-ion concentration (pH)

The degree of acidity or alkalinity of water, as indicated by
the hydrogen-ion concentration, expressed as pH, i related to
the corrosive properties of water, and is useful in ¢etermining
the proper treatment for coagulation that may be necessary at
water-treatment plants. A pH value of 7.0 indicates that the wa-
ter is neither acid nor alkaline. Waters having pH values pro-
gressively lower than 7.0 denote increasing acidity, whereas
values progressively higher than 7. 0 denote increasing alkalinity.
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(See p. 7 ). The pH of most natural surface waters ranges be-
tween 6 and 8. Some alkaline surface waters have pH v~lues
greater than 8. 0, and waters containing free mineral acid usually
have pH values less than 4. 5.

Specific conductance (micromhos at 25°C)

The specific conductance of a water is a measure of it~ ca-
pacity to conduct a current of electricity. The conduct~ace
varies with the concentration and degree of ionization of the dif-
ferent minerals in solution and with the temperature of the w~ter.
When considered in conjunction with results of determinations
for other constituents, specific conductance is a useful d>ter-
mination and plays an important part in indicating changes in
concentration of the total quantity of dissolved minerals in sur-
face waters. (Seep. 7 .)

Hardness

Hardness isthe characteristic of water that receivesthe most
attention in industrial and domestic use. It is usually recogrized
bythe increased quantity of soap required to produce lather. The
use of hard water is also objectionable because it contributs to
the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, pos-
sibility of boiler failure, and loss of flow.

Hardness is caused almost entirely by compounds of calcium
and magnesium. Other constituents--such as iron, manganese,
aluminum, barium, strontium, and free acid--also cause hard-
ness, although they usually are not present in quantities large
enough to have any appreciable effect. Water that has less than
60 parts per million of hardness is usually rated as soft and suit-
able for many purposes without further softening. Wateérs with
hardness ranging from 61 to 120 parts per million may be con-
sidered moderately hard, but this degree of hardness does not
seriously interfere with the use of water for many purposes ex-
cept for use in high-pressure steam boilers and in some inlus-
trial processes. Waters with hardness ranging from 121 tc 200
parts per million are considered hard, and laundries and indus-
tries may profitably soften such supplies. Water with hard~ess
above 200 parts per million usually requires some softening be-
fore being used for most purposes.

Total acidity

The total acidity of a natural water represents the content
of free carbondioxide, mineral acids, and salts--especially sul-
fates of iron and aluminum--that hydrolyze to give hydrogen ions.
Acid waters are very corrosive and generally contain excessive
amounts of objectionable constituents, such as iron, alumirum,
and manganese.
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Corrosiveness

The corrosiveness of a water is that property which makes
the water aggressive to metal surfaces and frequently results
in the appearance of the "'red water' caused by so'ution of iron..
The disadvantages of iron in water have been discussed previ-
ously. Additionally, corrosion causes the deterioration of water
pipes, steamboilers, and water-heating equipment. Many waters
that do not appreciably corrode cold-water lines will aggressive-
ly attack hot-water lines. Oxygen, carbon dioxice, free acid,
and acid-generating salts are the principal constituents in water
that cause corrosion. In a general way, very soft waters of low
mineral content tend to be more corrosive than har4 waters con-
taining appreciable quantities of carbonates and bicarbonates of
calcium and magnesium.

Percent sodium

Percent sodium is reported in most of the analyses of waters
collected from streams in the western part of the country where
irrigation is practiced extensively. The proportion of sodium to
all the basic constituents in the water has a bearing on the suit-
ability of a water for irrigation. (See p. 6 .) Waters in which
the percent sodium is more than 60 may be injurious when ap-
plied to certain types of soils, particularly when adequate drain-
age is not provided (Magistdd and Christiansen, 1944, p. 8-9;
Wilcox, 1948, p. 6).

SEDIMENT

Fluvial sediment is generally regarded asthats~diment which
is transported by, suspended in, or deposited by water. Sus-
pended sediment is that sediment which remains in suspension
in water owing to the upward components of turblent currents
or by colloidal suspension. Most fluvial sediment results from
the normal process of erosion, which in turn is part of the geo-
logic cycle of rock transformation. In some instarces, this nor-
mal process may have been accelerated by agricultural prac-
tices. Sediment also results from a number of industrial activ-
ities. In certain sections, waste materials from mining, logging,
oil-field, and other industrial operations introduce large quantities
of suspended as well as dissolved material. .

The quantity of sediment, transported or availe%le for trans-
portation, is affected by climatic conditions, form or nature of
precipitation, vegetal cover, topography, and lanc¢ use. An im-
portant property of fluvial sediment is the fall velocity of the
particles in transport. Particle sizes, as determined by various
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methods, represent mechanical diameters, which are related to
sedimentation diameters indirectly. Sediment particles in the
sand-size (0. 062 mm) range do notappear to be affected bv floc-
culation or dispersion resulting. from the mineral constituents in
solution. The sedimentation diameter of clay and silt particles
in suspension may vary considerably from point ‘to point in a
stream or reservoir, depending onthe mineral matter in solution
and in suspension and the degree of turbulence present. T™~ size
of sediment particles intransport at any point depends onthe type
of erodible and soluble material in the drainage area, the degree
of flocculation present, time in transport, and characteristics
of the transporting flow. The flow characteristics include veloc-
ity of water, turbulence, and the depth, width, and roughness of
the channel. As a result of these variable characteristi~s, the
size of particles transported, as well as the total sedimer* load,
is in constant adjustment with the characteristics and physical
features of the stream and drainage area.

PUBLICATIONS

Reports giving chemical analyses, suspended-sediment loads,
and water temperatures of samples of surface water made by
the Geological Survey have been published yearly since 1941,
Records for the years ended September 30, 1941, 1942, 1943,
1944, 1945, 1946, 1947, 1948, and 1949, for many of the s*ations
listed in this report are given in Water -Supply Papers 942, 950,
970, 1022, 1030, 1050, 1102, 1133, and 1163. .

Geological Survey reports containing analyses of surface-
water samples. collected prior to 1941 are listed below. Publi-
cations dealing largely with the quality of ground-water supplies
and only incidentally covering the chemical composition of surface -
waters are not included. Publications that are out of print are
preceded by an asterisk,

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States,
1924.

BULLETINS

*479. The geochemical interpretation of water analyses, 1911.
770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water inthe Susquehanna River drainage basin,
with an introductory chapter on physiographic features,
1904.
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*161. Quality of water in the upper Ohio River basin and at Erie,
Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters in the United States, Part
1, Analyses of waters east of the one hundredth merid-
ian, 1909.

*287. The quality of the surface waters of California, 1910.

*239. The quality of the surface waters of Illinois, 1910.

*273. Quality of the water supplies of Kansas, with a prelimi-
nary report on stream pollutionby mine waters in south-
eastern Kansas, 1911,

*274. Some stream waters of the western United States, with
chapters on sediment carried by the Rio Grande and the
industrial application of water analyses, 1911.

*339. Quality of the surface waters of Washington, 1914.

*363. Quality of the surface waters of Oregon, 1914,

*418. Mineral springs of Alaska, with a chapter onthe chemical
character of some surface waters of Alaska. 1917.

*596-B. Quality of water of Colorado River in 1925-26, 1928.

*596-D. Quality of water of Pecos River in Texas, 1928.

*506-E. Quality of the surface waters of New Jersey, 1928.

*636-A. Quality of water of the ColoradoRiver in 1926-28, 1930.

*¥636-B. Suspended matter in the Colorado River in 1925-28,

1930.

*638-D. Quality of water of the ColoradoRiver in 1928-30, 1932.

*839. Quality of water of the Rio Grande basin abov~ Fort Quit-
man, Tex., 1938.

*889-E. Chemical character of surface water of Genrgia, 1944.

*998. Suspended sediment in the ColoradoRiver, 1927-41, 1947.

1110-C. Quality of water of Conchas Reservoir, 1Tew Mexico,
1939-49, 1952,

Many of the reports listed are available for consultation in
the larger public and institutional libraries. Copies of Geological
Survey publications still in print may be purchased at a nominal
cost from the Superintendent of Documents, Governm~nt Printing
Office, Washington 25, D. C., who will, upon request, furnish
lists giving prices.

COOPERATION

Financial assistance was furnished by the Bureau of Reclama-
tion of the United States Department of the Interior, in the opera-
tion of some stations in Arizona and New Mexico.

Assistance in collecting records was given by many munici-
pal, State, and Federal agencies.

In addition to the above assistance, many of the stations
were operated from funds appropriated directly to the Geologi-
cal Survey for quality-of-water investigations. Investigation of
the chemical quality and suspended-sediment loads in the Colo-
rado River basin in Arizona, Colorado, Nevada, N~w Mexico,
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and Utah have been carried on as a continuing Federal project
since 1925.

DIVISION OF WORK

The quality-of-water program was conducted bythe water re-
sources division of the Geological Survey, CarlG. Paulsen, chief
hydraulic engineer and S. K. Love, chief of the quality of water
branch. The records were collected and prepared for pul'lica-
tion under supervision of district chemists as follows: Ir New
Mexico--J. D. Hem; in Colorado (except that part in Mis<ouri
River basin), Nevada, Utah, California, Washington, and Id~ho--
C. 8. Howard. Subsequent to the collection of the data in this
report, two new district offices were established in the area cov-
ered by this report. Any additional analytical data on file for the
sampling stations can be obtained by writing or visiting th> re-
sponsible Geological Survey quality of water district office as
listed in the following table.

District office Drainage basin
University Station, Box 293 Colorado River basin
Albuquerque, N. Mex. (Arizona, New Mexico).
Post Office Box 2657 Colorado River basin
Fort Douglas (Colorado, Utah, and Nevada).
Salt Lake City, Utah The Great Basin
(Utah, Nevada).
2520 Marconi Avenue The Great Basin (California).
Sacramento, Calif. Pacific Slope basins in
California.
Interior Department Bldg. Pacific Slope basins in
1001 N. E. Lioyd Blvd. Washington and upper
Portland 14, Oreg. Columbia River basin.

Snake River basin.

Pacific Slope basins in Orevon
and lower Columbia River
basin.

STREAM FLOW

Most of the records of stream discharge, used in conjun-tion
with the chemical analyses and in the computation of sediment
loads in this volume, are published in Geological Survey reports
on the surface-water supply of the United States. The discharge
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reported for a composite sample is usually the average of the
mean daily discharges for the normal composite geriod. For a-
nalyses in which the composite periods differ from the normal
10-or 11-day period, the discharges reported are the averages
of the mean daily discharges for the days indicated. The dis-
charges reported in the tables of single analyses either are daily
meandischarges or are discharges for the time at which samples
were collected, computed from astage -discharge r~lation or from
a discharge measurement.
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COLORADO RIVER MAIN STEM

COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO.--Continued

21

Temperature (°F) of water, water year October 1949 to September 1950
Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 62 39 36 36 34 33 35 51 53 56 64 60
2 63 38 37 34 33 34 35 51 50 57 63 58
3 54 38 36 33 32 35 35 50/ 51 56 6 59
4 51 37 34 34 -- 36 36 50 52 57 6 60
5 50 37 37 34 34 35 36 51 51 60 = 60
6 50 38 35 33 34 34 35 51 52 61 6¢ 59
7 49 36 36 32 33 35 38 52 53 61 6t 59
8 38 35 34 32 35 34 37 51 52 60 6= 58
9 39 36 36 33 34 33 37 52 49 64 63 58
10 36 37 37 34 33 34 38 51 50 63 64 57
11 41 368 34 34 34 35 42 52 52 64 63 58
12 41 35 35 - 33 33 45 51 53 63 64 57
13 40 37 37 33 34 34 46 52 52 62 62 58
14 40 36 34 34 34 34 45 52 53 84 62 57
15 46 38 34 32 33 33 46 51 53 63 64 56
18 45 36 35 32 33 34 46 49 55 63 64 57
17 45 37 34 33 33 33 47 50 53 64 64 57
18 46 38 34 34 33 34 46 52 52 64 64 56
19 45 35 36 33 34 33 47 52 53 65 65 56
20 44 36 37 34 33 35 46 52 54 63 64 56
21 45 38 34 34 34 36 47 51 52 64 63 56
22 42 368 34 33 34 35 46 50 53 64 63 65
23 41 36 34 33 33 36 47 52 53 65 64 56
24 40 35 35 34 35 36 48 51 54 64 67 55
25 41 36 34 32 34 35 45 52 52 63 64 55
26 40 35 33 33 34 36 47 49 53 85 5¢ 54
27 40 38 35 33 34 35 46 51 56 64 60 53
28 40 35 33 32 34 36 47 51 57 65 5% 52
29 38 37 34 32 - 35 47 51 57 84 58 51
30 38 36 34 34 - 36 50 52 58 65 60 50
31 36 -~ 34 33 - 317 -~ 52 == 64 59 ==
Aver-
age 43 36 35 33 34 35 43 51 53 62 63 56
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COLORADO RIVER MAIN STEM
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COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO.--Continued

COLORADO RIVER BASIN

COLORADO RIVER MAIN STEM--Continued

Temperature (°F) of water, water year October 1949 to September 1950

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 57 43 40 35 35 36 44 4 53 60 64) 63
2 66 42 39 35 35 36 42 49 52 60 65| 63
3 65 42 38 35 35 36 47 50 52 60 65) 64
4 66 42 37 35 35 38 44 61 50 60 62| 64
$ 56 42 36 35 35 38 43 46 61 60 64 64
6 56 42 36 35 35 38 43 4 53 62 64 65
7 56 42 36 35 35 39 47 48 83 64 62| 65
8 56 41 38 35 35 40 49 48 50 64 63| 64
9 55 42 38 36 35 40 48 48 50 63 62| 64

10 50 43 40 36 35 38 44 52 51 62 64| 61
1 47 44 40 35 35 37 42 50 52 64 63( 59
12 46 43 37 38 35 36 46 52 54 65 62| 58
13 47 10 35 38 35 36 4 52 55 64 62| 58
14 49 40 35 36 36 37 48 52 53 64 62 57
15 52 41 35 36 3% 37 48 53 54 63 63| &7
16 52 41 35 35 3% 39 42 50 54 63 57
17 51 41 35 36 36 42 44 50 55 62 62 57
18 31 40 35 35 35 41 48 51 54 61 62| 67
19 50 40 35 36 35 39 46 49 54 60 64) 68
20 41 40 35 35 35 39 48 49 54 62 62| 57
21 45 39 35 36 35 39 49 50 56 61 64| 54
22 43 38 35 36 35 40 52 50 65 62 64 65
23 44 38 35 36 35 40 52 52 55 64 641 67
24 44 38 35 36 37 42 49 52 58 64 63} 56
25 44 41 35 36 36 43 44 51 57 62 63| 56
26 44 44 35 35 36 41 45 46 7 64 61 56
27 45 43 38 38 37 41 47 48 57 63 60| 56
28 45 43 35 36 36 38 46 50 58 63 62| 57
29 46 43 35 35 -~ 38 46 49 58 63 69| 56
30 44 41 35 35 -- 40 46 - 59 65 61| 54
31 44 - 35 35 -= 42 -- 54 - 64 -] ==
Aver-
age 49 41 36 35 35 39 46 50 54 83 63| 58
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COLORADO RIVER MAIN STEM

COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR CAMEO, COLO.--Continued
Temperature (°F) of water, water year October 1949 to September 1950

m 28358 38853 2YISS 58888 HSRIR 2R2B3! U
m,wm"uu 22858 L8883 ©8853 8883 385383 &
5| 83833 ©38!8 Sc28s S85ue £2%es ssesse o
3
gl 2582 3238% FE33% 355ER 22388 IVSIT! B
-
o 22239 29!z 85332 53BI8 52222 FZ282% I
=
;| 92292 39389 FFAIR 2WISH 2IBSI REzIR! 8
2
§ IITUY 29899 $B5BF IVITTY 922989 IVRSS 9
§/ 29818 33333 3333 388! 88833 SIWiiil 8
[
| 38822 23323 33332 23¥33 3323 a33823 2
i
i 88158 23582 5333F 83388 223! 8!:!8s83 %
§|F1¥9! 22991 IFIT 99T 88882 $38%%!| I
4
3 BIRRE 23888 S5IST I3 IIF 959%% 295233 8
Bl ~wovs erweg manue enmag IIRLS umunwnmm




COLORADO RIVER BASIN

28

-1 4 e 0% 08t’‘s 62°1 | 0%6 €' Ly 8t 861 UL 1% 96 14 06% ‘1 692 ”n cerette 1818 CWEN
(14 o¥e vee ovo‘e | 62°1 | 8v6 9°9 [:1A3 (341 881 gLl 14 26 st 005 °1 SLe’s ceecert 0g-TI "YW
14 892 £ev 096‘6 |9€°T | €66 b9 841 968 002 T 144 101 81 088 ‘1 699 ‘C cerserer OI-1 "YEW
9% 882 0% 0z9 ‘e %1 | 080°T £°8 991 81v 861 LY 14 901 b4 099 ‘1 8y ‘¢ sttt g2-0% ‘qed
44 862 Ly 008°01 [T5°T | OBO‘T 08 st LTy [At4 oLt .4 o1t ¥t 029 ‘1 199°¢ . 61-11 ‘9o
114 9¢¢ 618 00T°TT |18°T | OTT°T 1 §4¢4 81F (119 oLt 14 1119 €1 o¥L‘t 8IL‘E " © 01-1 ‘a9
- |- -- - - -~ - -- - - - - - 069°‘1 poL‘e . *t 1E-Tg “uep
127 Lze 08 068‘e |e6s'1T | oLty 1144 [:15 4 912 L0z T8 811 91 018 ”u uﬂﬁ ”n Teeeeete 0g-11 E-uM
I i o el o ¢ b b haid 22 bl hiod 01 w1 *u
e e Loy e - SO P = S 2| o oL’ g3t +oea
L4 et 089 00T‘OT | LL°T | 00E°T 28 262 819 9%e 1144 (<] 13 st 096 “.n 88 “« N c«wﬁm o8
- - - - - - - - - - - - - - QOF u 'QG « R ] £ S -« §
.- - . - - - - - .- - a— - N - 088 ‘1 - LIE ‘S mesrere 0g-TE “AON
- | - -- - - -~ -- - - - - 0881 - £8L ‘s cerreet =11 CAON
- | -- - - -- - - - - - - 088°1 .- 129°¢ N ©*t 0I-1 “AoN
- |- an - -- -- - - - - - - 028 ‘1 - LS ctc 16-82 ‘12 "P0
- |-~ -- - - -- - - - - - - 031 ‘g - SH¥ ‘s crrerect 9I-11 PO
== |- -- - -- - . - - -- - - -- -- 0802 -- L8e‘s 681 ‘01-8 ‘9-% RO
e sup | 0] uom ~ o (0 .52 \ (way
wngp | -uogIed -oxde| -pim soyur d,
o || T | s [RF| B| @ |Coml @ | a0 | com [Coom| ot @0 | Smd | 0| i | com)| e o32)| -puosss)
suol, uox | ayexy| eplx apra e} | oyeuoq | _ wmp . wngo HA | od 281eyd uOT303[[09 JO At
FLC A suoL | sued | og | - |-oma| -otud g |-1eo1g s8] -og au -1e0 uoJaf | €S aoue 13 “sip
-19q ‘ooeD se -od -Seln -39npucd R "
sseuprey SpIos pealossiq oyroadg
0567 12quardag 03 6F6T 1900390 IBIL 1ajem ‘vor(Tw 13d syred up sasAreu [eoTWAYD
. *6LTT Jodeq Ayddng-aejey ur usatd gger aequaideg o3 T J3q03}O
I80A Jajusm Joy SBIBYISTP JO SpI0DGY  “Ywl ‘A3ITD ONE 1TBS 3¢ 8O0TFFO IOTAISTP UT SIqETTEAY sordues m:nv JO 8due}dNnpuod Snuocnmwmo mnmwwwmuwa._maﬁw:@n

"sdep Lwew wo suO} OOT ueyl ssoy ‘Ayrep WnuTUTW {TPET ‘PT 3190 SuOI 00O 06LZ ‘ATTEp WNWIXEN : (0G-0E6T) :SPEOT IUSWEPSS
M Jenue ue J3qUaD
ut sfep (esesss uo jutod Buyzesay ‘umwyiutm ¢QgeT Hvu Anp ‘66T ‘1 ‘3ny 4,8L PeAIesqo EMUTXEH (0S6T Ioquajdag ouomwwu Key) n»mwh—mwwwnamu umwm»—
, (86T ‘0g-TT dunp wdd gey ‘wnuyutw {pgeT ‘QT-T °3dog wdd 060‘T ‘wnuixew (0S-€¥6T ‘SE-826T) :sSseupied
€86T ‘0Z-TT eunr wdd oz ‘wnwyiuyw {opeT ‘0Z-TT °Zny wdd L9°z ‘wnuyxey ISPYJOS DOATOSSIQ--'0S-826T ‘SINAULXE
. *1g ‘AON suol mna ‘Ayrep wnututw ‘9T Anp suoj 000°SST "ATYep umwixey :spEoY jusWIpeg
Axenuepr pue Jequadag uy sAep [eJeses uo jujod Buizasdy ‘wnuwruyw ‘pg Atnp 4,82 ‘pasrasqo ummyxey :soanjeaadwal iajep
. “02-11 eunp wdd ¢,1 ‘wnuyutw {yg-7z -Sny wdd ¢zg ‘wnuwyxwy :sseupdeg
*0g-1T eunp wdd g9gz ‘wmuyuyw fyg-TZ “Bny wdd (069‘T ‘WnWIXy :SPITOS POATOSSIQ~~°(0C-6¥6T ‘SANTULXT
° (pestaAax) (G6T Joquwajdeg 01 QE6T ABW :SpJODSJ jUSWIpSS
“0S6T Joqueldeg 03 6F6T ACW :seanjeiedwal Jajep
*0S6T Joquajdeg 03 omaa isndny :sesA{eue [BOTWEUD~-"FIAVIIVAV SAH0OTY
- Ayejeurxoxdde ‘soytuw alenbs oQT‘pg--' VANV ADYNIVEA

‘JI9ATY uenp ueg woxjy weaxlsdn seyyuw
PUE ‘IBATY USSID WOIF Weeaisdn seyTW 26 ‘4£IUN0) puvan ‘00ST) JO YINOs SOTTW T IOATY §0J0TO(Q WOJF WESXISUMOpP ATTW Y .moﬁsum 3uy3e3 :-wwzow.m.muog

HYLQ ‘00SIO VAN ¥IAIM OQVHOI0D
PeNUIIUO)~~KHALS NIVW HAAIY OAVEOTOD
'



29

OOLORADO RIVER MAIN STEN

- i -~ 1= . e - -- -- -~ 0€0°1 == 9009 * afesoa8 PAYIIOM

- - |- - - - -- -- - - -~ 066 °1 - 260°C ©* og-1g ‘18

009 ‘01 | #2°T |09 ‘T 1'6 3Ll vee 262 144 6L 002 14 e’z 8°L 9872 *tt0g-T1 .eu»m

- - e - .- -- - -- - -- - 008 ‘2 - ¥Lr 1 crre01-1 'ydsg

o6L‘9 | 08°T |08 ‘T 143 (41 6L8 808 982 98 881 £T 00¢ ‘2 8°L 885 ‘1 ** 1g-18 ‘Sny

- - - - - - - - - - - 0L6 ‘T - osL‘t sreree g1 Sny

- L B - - - - -- - -- - 0z6 ‘T - 910°g © 01 ‘Ub-b By

oLt's | 18°T [996 41 1231 w 131 21 059t ove‘e srereecte 1g-1g Aop
-- -- -~ - - - 0031 80¢‘9 0g ‘91-61 ‘61 ‘17 .Ma..
- -- -- - -- - 656 - 086°% R L s LY

- e - -- -- 811 -- - - - G685 ‘L 08297 | °°*v''''t0g-1g sunp

008 ‘o1 | 68° 982 ¥l 144 96 161 o 33 12 1 [ ‘L 058‘Tg | "ttt 0g-17 dunp

- - - -- - - 161 - .- - - 98y ‘L ooo‘og | °* ML ‘L~9 sunp

N

- == e -- -~ - w1 -- - == == 868 L'y 049 ‘91

00L°8T | 19° |6%D €°g [13 8L1 o1 29 ¢4 69 T 20L 8°L 09% ‘01

ogL's | o [1Le L o€ [ Figs [ 81 oS 44 $09 8°L 60L‘8

000'cT [ 0¢° [pog L'g 2 [113 91 £9 s 6 i 689 8°L 081 ‘ST

00z01 | 19° (9%% 8°2 |47 (114 981 ] 0z N 4 8L 8L 06% ‘8

000°‘01 | 08" |299 6y 1] {134 202 yo1 L2 ¥8 ¥t | oto‘t i 009 ‘s




30

COLORADO RIVER MAIN STEM--~Continued

COLORADO RIVER BASIN

COLORADO RIVER NEAR CISCO, UTAH--Continued

Temperature (°F) of water, May to September 1949
/Once-daily temp e [ lly between 6 a. m. and 8 p. m.7
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 52 -— - 8 70
2 55 58 62 -- 70
3 58 - 61 -- 71
4 56 56 62 -- 72
5 54 58 €3 3 -~
[] 53 59 61 k§ -
T 58 63 61 72 T2
8 56 64 -- 72 71
9 54 63 60 66 67
10 - 62 60 68| 70
11 55 85 60 T2 71
12 58 .- 60 -- 72
13 56 -- 72 -~ 69
14 58 64 -- -= 62
15 - 63 -- 73 65
16 58 66 75 71 -
17 57 63 -- 72 62
18 57 62 - 70 63
19 57 61 i 70 62
20 58 62 - 70 68
21 57 63 74 72 --
22 56 64 72 70 -
23 54 68 71 69 --
24 55 60 -- 71 62
25 54 60 .- 70 63
26 54 61 % 72 64
27 - 80 .- 71 65
28 62 61 -- 73 63
29 64 60 10 71 62
30 62 65 69 -~ 60
31 59 -~ -- 13 --
Aver-
age 57 62 -= 71 67
Temperature (°F) of water, water year October 1849 to September 1950
_/_Emce-dnily temperature measurement generally between 8 a. m. and € p. m._7
Day | Oct. Nov. Dec, Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 -~ 44 43 35 34 44 54 55 - -- - -
2 - 44 40 33 33 45 - 54 67 70 - .-
3 - 44 39 -- 35 45 45 -- -- 4 -~ -
4 65 42 37 -- 34 44 44 54 .- - T2 -
5 62 48 35 -~ 33 46 50 53 52 70 72 -
6 60 50 36 - 35 44 45 51 60 - 72 4
7 - 47 37 -- -— -- 45 52 61 7 70 -
8 58 49 37 - - 44 46 53 58 68 - 4
9 55 44 38 -- 33 40 - - 59 59 -- 10
10 51 45 38 32 34 -- 46 - 60 70 - 10
11 56 44 36 32 34 42 48 55 63 0 - 70
12 50 45 34 32 34 42 50 55 62 -- -- 69
13 53 - 35 33 34 38 52 62 83 -- - 65
4 54 - 33 32 33 42 53 60 - .- -- 81
15 55 -- -- 32 34 45 54 61 66 76 -- 61
16 56 -- 33 32 33 46 53 61 62 76 72 66
17 54 -- 35 32 34 49 54 - 64 .- -- --
18 - 47 -- 33 k23 44 55 63 64 - - 62
19 - 48 35 -— - 46 56 65 64 - - 63
20 -- 45 .- 33 - 45 54 58 70 2 - -
21 47 46 ~- 33 35 45 53 59 65 73 -- -—
22 - 44 ~ - 35 50 52 60 - 74 - 69
23 -- 45 -- 33 35 46 55 62 66 15 3 61
24 - 45 .- 34 35 47 55 56 67 8 -- 62
25 -~ 45 -- 33 40 48 - 57 68 15 - 64
26 - 45 -- 32 42 45 53 58 68 6 - 64
27 -- 49 ~— 32 38 45 53 51 68 m -- 85
28 43 49 32 33 45 41 50 -- 67 -- -- 66
29 42 45 35 33 -- 42 54 -- 70 -- - --
30 44 48 35 34 -- - 58 -- 69 - - --
31 48 -- 34 33 -- -- -- -- -= 0 -- --
Aver-
age -- 46 ~- - 35 44 51 -- 65 -~ - --
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COLORADO RIVER MAIN STEM--Continued

COLORADO RIVER NEAR CISCO, UTAH--Continued
Suspended sediment, water year October 1849 to September 1950

October November December
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- Mean dis- Mean dis- Mean
Day | charge | concen- | 1o0® charge | concen- | 100° charge | concen- Tc';s
(second- | tration per (second- | ‘trotion per (second- | ¢ration P
teet) (ppm) day feet) (ppm) day feet) (ppm)
3,410 e1,000 9,210 3,790 118 1,190 3,070 52 43
3,170 €600 5,140 3,620 113 1,100 3,170 38 325
3,210 e300 2, 600 3,510 101 957 3,070 63 522
3,170 380 3,250 3,580 184 1,780 2,870 45 349
3,100 220 1,840 3,790 118 1,190 2,940 Y] 204
2,900 450 3,520 3,740 102 1,030 2,890 51 445
3,120 e3,180 26, 800 3,680 100 994 2,660 o2 445
3,280 3,170 28,100 3,620 30 293 2,660 61 438
3,990 5,170 | s57,700 3,410 66 608 3,170 66 565
3,280 5,400 47,800 3,530 268 $2,810 3,340 100 902
3,160 1,860 | 15,900 3,760 600 6,090 3,510 150 1,420
3,320 550 4,930 3,790 400 4,090 3,340 110 992
3,490 560 5,280 3, 850 329 3,420 3,030 56 458
3,680 400 3,870 3,640 300 2,950 2,440 100 659
3,490 186 1,750 3,470 €260 2,440 2,250 98 595
3,530 211 2,010 3,430 €250 2,320 2,140 130 751
3,550 207 1,980 3,550 €200 1,920 2,490 1 1,190
3,580 2200 1,930 3,700 110 1,100 3,070 280 2,320
7,200 5,400 |s 118,000 3,640 67 658 3,140 211 1,790
4,390 2,800 33, 200 3,600 51 496 3,430 e180 1,670
4,130 1,250 13,900 3,490 14 132 3,170
4,050 500 5,470 3,380 30 74 2,990
4,110 €280 3,110 3,250 18 158 3,100
3,790 €200 2,050 3,250 32 281 3,030 e150 1,200
3,760 e 200 2,030 3,280 37 328 2,940
3,700 €200 2,000 3,450 4 689 2,710 .
3,660 €180 1,780 3,530 39 372 2,850
3,660 155 1,530 3,260 36 317 2,730 138 1,020
3,660 117 1,160 3,180 53 452 2,800 131 990
3,570 149 1,440 3,120 57 480 2,780 156 1,170
3,640 234 2,300 -- -- - 3,100 199 1,670
113,750 -- | 411,700 105,870 -- 40,920 90, 880 - 27 810
January February March
------ 3,190 250 2,150 3,800 192 1,970 3,990 1,440 15,500
-| 3,450 294 2,740 3,700 196 1,960 3,880 940 9,340
- 3,200 e250 2,160 3,500 36 340 3,790 640 6,550
-| 2,990 &30 1,860 3,350 28 253 3,720 580 5,830
------ 2,700 e210 1,530 3,450 60 559 3,620 830 8,110
2,500 200 1,350 3,600 57 554 3,550 700 6,710
2,300 €200 1,240 3,700 428 4,280 3,300 €600 5,350
2,260 200 1,220 3,800 480 4,920 3,300 300 2,870
2,400 600 3,890 4,000 633 6,640 3,190 180 1,550
2,500 740 5;600 4,200 640 7,410 3,510 250 2,370
2,700 720 5,250 4,250 620 7,110 3,700 220 2,200
2,900 579 4,530 4,000 576 8,220 3,550 180 1,730
2,820 567 4,320 3, 800 358 3,670 3,680 150 1,490
3,000 162 1,310 3,600 413 4,010 3,320 110 986
3,190 138 1,190 3,400 480 4,410 3,190 70 603
3,200 346 2,990 3,400 424 3,890 3,160 39 333
3,300 48 410 3,400 1,000 9,180 3,400 32 294
3,400 58 532 3,500 1,090 10, 300 3,210 38 329
3,400 e53 487 3,600 | e1,200 11,700 3,280 16 141
3,400 48 441 3,600 e1,400 13,600 3,280 7% 664
3,300 52 463 3,500 1,850 15,600 3,170 127 1,090
3,500 e100 945 3,350 1,620 14,700 2,900 415 3,720
3,950 464 4,950 3,250 931 8,170 3,100 88 ™
4,300 370 4,300 3,210 800 6,930 3,260 101 889
4,170 267 3,010 3,320 570 5,110 3,260 104 915
4,030 209 2,270 3,400 530 4,870 3,410 102 939
3, 900 178 1,870 3,620 640 6,260 3,570 126 1,210
3,750 291 2,950 3,870 1,35 14,100 3,640 91 894
3,600 283 2,750 -- -- -- 3,280 129 1,140
3,400 483 4,430 -- - - 3,320 2300 2,690
3,500 389 3,680 - -~ - 3,050 500 4,120
100, 200 - 76,220 101, 260 -= 178, 900 105, 360 - 9", 090

e Estimated or interpolated.
s Computed by subdividing day.
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COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR CISCO, UTAH~--Continued

8 ded sedi water year October 1949 to September 1950--Contitued
April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis-  [“"¥ean dis- " Mean dis-  [Mean |
Day | charge | concen- [ TORS charge concen-- | TS charge concen- | TOBS
(second- | tration per (second- | ¢ration ol (second- | tration per
feet) | (ppm) day feet) | (ppm) v feet) (ppm) ol
3,010 786 6,360 10,700 600 17,300 15,700 e 360 15, 300
3,160 1,310 11,200 8,020 262 6,310 19,700 1,160 61,700
3,450 2,580 24,000 8,610 €260 6,040 22,200 €1,700 102, 000
5,060 2,600 35,500 10, 600 690 16,900 23, 300 e2,340 1417, 000
5,470 2,100] 31,000 12,400 | e1,770 59, 300 20, 900 1,000 56, 400
5,100 2,020 27,800 11,800 1,660 52,900 18, 600 620 31, 500
5,250 2,980 42,200 10, 500 540 15, 300 20, 800 860 48,300
6,400 2, 860 49, 400 8,950 440 10, 600 22,800 1,050 64, 600
8,700| 5,200} s135,000 7,920 €160 3,420 21,600 540 31,500
10,400 5,4680| s 155,000 6,690 e130 2,350 18, 800 510 25, 900
8,750 2,000 47,200 6,270 153 2,500 18,400 460 22, 900
1,230 1,150 22,400 6,220 150 2,520 19, 800 850 34,700
6,740 819 14,900 6,620 800 10,700 21, 800 10 45, 500
6,960 165 14,400 7,850 1,140 24,200 23,100 €890 55,500
8,000 1,600| 34,600 8,810 580 13,500 22,400 700 42,300
9,220 2,000( 49,800 11,200 1,180 35,700 21,900 560 33,100
8,950 2,000| 48,300 12,600 | e1,720 58, 500 21, 800 560 33,000
8,750 1,150 27,200 14,000 1,880 | 71,100 22, 500 300 18, 200
9,480 1,340| 34,300 15,500 2,150 90, 000 22,000 270 18,000
10, 800 1,940 56, 600 15,700 1,920 81,400 19,700 340 18,100
10, 900 1,960 58, 300 15, 500 1,100 46, 000 17,500 210 9, 920
12,000 2,260 | 173,200 16, 100 850 28, 300 16, 800 €200 9,070
14,100 3,360 | 128,000 17,900 1,830 78, 800 17,100 350 18, 200
15, 800 3,600 | 154,000 19,700 1,520 80, 800 15, 500 340 14,200
15,900 | e2,580 | 111,000 21, 300 1,320 75,900 14, 300 340 13,100
13,800 530 19,700 20,200 1,000 54, 500 14, 300 760 29, 300
12,900 472 16,400 17,500 1,110 52,400 13, 300 820 29,400
12, 800 500 | 17,300 15,100 €580 23, 600 12, 300 340 11,300
11,900 1,100 | 35,300 14,100 €250 9,520 11, 200 210 6,350
11,700 780 | 24,600 13,000 250 8,780 10, 600 80 2,290
- -- -- 13,000 €240 8,420 - - i
272,700 —- 1,505,000 || 385, 060 - |1,048,000 561, 000 -= |1,045,000
July August September
9,990 €70 1,800 2,340 210 1,330 1,650 110 490
,420 58 1,500 2,070 e200 1,120 1,640 90 399
8,810 120 2,850 1,930 160 938 1,600 100 432
8,190 €110 2,430 2,030 160 877 1,510 110 448
7,610 80 1,640 2,030 150 822 1,460 €100 304
7,000 €100 1,890 2,030 96 528 1,240 200 124
8,400 130 2,250 2,080 90 501 1,260 €150 510
7,850 8,810 | s75,900 2,010 100 543 1,270 162 555
7,300 1,460 | 29,200 1,960 90 476 1,500 100 405
7,230 1,280 24,600 1,930 94 490 1,510 146 595
7,430 1,200 25,900 1,930 80 417 1, 500 130 526
7,230 1,080 21,100 2,140 e90 520 1,680 70 318
7,360 990 19,700 2,040 100 551 1,750 1 335
6,710 ¢760 13,800 1,990 60 430 2,090 170 959
5,890 546 8,830 2,010 100 543 2,480 160 1,210
5,720 440 6,800 1,750 5 354 2,570 147 1,020
5,390 300 4,370 1,650 100 446 2,350 140 888
5,080 €230 3,160 1,680 80 363 2,070 110 615
4,450 200 2,400 1,680 €60 212 3,010 3,920 s42, 300
8,040 229 3,120 1,540 70 291 4,250 7,190 s 85, 200
4,740 244 3,120 1,320 50 178 3,470 | e3,010 28, 200
4,390 190 2,250 1,310 90 318 3,570 2, 800 27,000
3,780 117 1,190 1,240 94 315 3,550 2,300 22,000
3,340 90 812 1,180 80 257 3,140 650 5, 510
2,810 81 473 1,460 440 1,730 3,170 410 3,510
2,540 62 425 1,590 550 2,360 3,080 400 3,330
2,390 62 400 1,540 500 2,080 2,780 383 2,870
2,570 20 625 1,670 350 1,580 2,760 350 2,610
2,590 70 490 1,750 160 756 2,760 360 2,830
2,760 e450 3,350 1,650 110 490 2,640 €340 2,420
2,570 235 1,830 1,650 139 619 -- - -
174,740 -- | 268,100 55,170 | - 22,490 89,420 -- | 238,600
Total disch for year (; 2,135,410
Total load for year (tons) .... 4,956,000

e Estimated or interpolated
s Computed by subdividing day.
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COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER AT HITE, UTAH

“QCATION.--At gaging station at Hite, San Juan County, a quarter of a mile upstream from
Trachyte Creek, 1 mile downstream from White Canyon, 8 miles downstream from Dirty Devil
River, and 84 miles upstream from San Juan River.

NRAINAGE AREA,--76,600 square miless,, approximately.

“ECORDS AVAILABLE.--Water temperatures: May 1949 to September 1950.

Sediment records: October 1948 to September 1950.

“XTREMES, 1949-50.--Water temperatures: Maximum observed, 81°F July 27, 30, Aug. 3, 28, 30;
minimum, freezing point Jan. 5-7.

Sediment loads: Maximum daily, 1,280,000 tons July 9, minimum daily, 707 tons Dec. 31.

“XTREMES , 1948-50.--Water temperatures: (May 1949 to September 1950): Maximum observed,
81°F [ug 2, 3, Sept. 6, 1949, July 27, 30, Aug, 3, 28, 30, 1950; minimum freezing
point Jan, 5-7, 1950.

Sedinegt loads: Maximum daily, 1,280,000 tons July 9, 1950; minimum daily, 707 tons
Dec, 31, 1949,

“EMARKS . --Records of discharge for water year October 1949 to September 1950 given in

Water-Supply Paper 1179.

Temperature (*F) of water, water year October 1948 to September 1950
ngme-daﬂy temperature measurement generally during nftermo&7

Day{ Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept
1 70 54 45 33 37 47 52 58 66 66 -- 8
2 70 54 43 34 a7 48 52 58 64 67 80 8
3 68 62 42 33 35 50 50 57 64 66 81 8
4 70 81 43 33 35 51 50 58 65 87 80 -
5 69 51 42 32 35 51 51 56 64 68 ki -
6 68 51 42 32 36 49 53 87 63 mn kil ki
17 - 51 42 32 40 46 53 87 64 3 8 7
8 -- 50| 41 33 45 52 87 64 76 (] 8
9 58 49| 42 33 - 49 54 58 62 76 il ki

10 58 48 42 33 39 47 54 58 80 kil (] 7
1 58 48 42 33 39 -— 54 59 - 73 78 7%
12 58 48 39 - 39 - 53 60 -- 8 7% 74
13 59 45 36 34 39 44 55 62 65 8 76 3
14 58 47 36 34 40 43 57 62 66 i kid ki
15 59 47 36 35 40 4 56 66 65 " kg k43
16 59 48 36 35 38 44 54 65 65 9 8 T
17 80 47 - 35 39 45 54 [ 67 9 78 69
18 58 45 -- 35 40 48 56 59 66 9 8 69
19 56 -- 38 35 42 48 69 66 70 9 .- 67
20 -- 468 36 35 42 48 80 - (] 8 .- --
21 - 46 37 35 42 49 61 -- 69 8 % 66
22 -- 46 38 36 42 51 62 65 0 7 80 65
23 -- 45 38 38 43 52 80 66 T2 8 9 65
24 50 45 36 37 43 52 69 66 72 79 8 65
25 83 45 35 37 - 52 69 64 70 9 ki) 67
26 53 46 34 36 - 52 §9 65 70 80 9 67
27 53 45 34 36 45 49 60 63 2 81 80 69
28 53 45 35 35 45 50 61 64 73 s 81 66
29 - 45 34 36 - 50 - 64 72 79 60 -
30 53 45 34 38 - - 60 66 T2 81 81 --
31 51 - 34 38 - 52 - 66 - - 80 | --
Aver-
age 59 48 38 35 40 48 56 62 67 76 8 72
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COLORADO RIVER MAIN Sm--éontinued
COLORADO RIVER AT HITE, UTAH--Continued
Suspended sediment, water year October 1949 to September 1950

October November December
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- “Mean dis- Mean dis- Mean
Day | charge | concen- | TOB8 charge concen- | 1018 charge concen- | 1008
(second- | tration per (second- | ¢ration per (second- | ¢ration dl’:“
feet) (ppm) day feet) (ppm) day feet) (pom) y
3, 320 55, 700 7,300 840 16, 600 6,080 994 16, 300
3,770 81,200 1,300 933 18, 400 5,980 924 14, 500
4,900 96, 800 1,470 782 15, 800 5,900 908 14, 500
. 6,450| 117,000 1,380 1,250 , 900 6,020 827 13,400
I 6,860 4,800 , 900 7,170 745 14, 400 5,980 826 13, 300
6, 530 3,740 85, 900 1,150 1,030 19,900 5,880 817 13, 000
5,940 a3, 400 , 500 7,250 856 18, 800 5,850 807 12, 700
5,680 23,400 62,100 1,230 835 16, 300 5,830 808 12, 700
5, 770 2,670 41, 600 1,110 804 19, 100 5,680 804 12, 300
6,080 2,340 48, 600 6,960 1,080 s 5,570 85 11, 800
6,900 2,160 40,200 6,700 | 1,100 19,900 5,750 78 12, 100
1,000 1,940 38, 700 6,630 1,120 20, 000 6,040 582 9,490
6,630 1,620 , 000 6,920 1,040 19, 400 6,110 269 4,440
8,210 2,580 57,400 6,080 | 1,110 30,000 6,040 227 3,700
7,750 2,500| 52,300 6,800 | 1,050 | 19,600 5,470 202 2,980
7,270 3,560 69,800 6,860 961 17,800 4,690 210 2,660
6, 650 3,600 64,600 6,680 923 16, 600 3,980 2200 2,150
6,630 3,740 66,900 6,510 912 16,000 3,420 2200 1,850
8,600 5,500 | 128,000 6,510 a910 16,000 3,450 391 3,630
10, 600 27,770 | s238,000 6,720 907 16, 500 4,050 955 10, 400
13,200 | a11,500| 410,000 8,700 814 14,700 4,520 404 6,030
9, 360 29,200 | 233,000 6, 650 917 16, 500 4,710 232 2,950
8,780 29,020 214,000 6,490 841 14,700 4,580 149 1,840
8,980 ) 230,000 6,310 889 15,100 4,150 131 1,470
8,640 6,500 | 152,000 6,230 809 18, 600 3,910 116 1,320
1,980 5,600 | 121,000 6,190 808 13,400 4,000 284 2,920
7,710 4,800 99 , 230 823 13,800 4,330 126 1,470
7,490 2,700 , 600 6,350 871 14,900 4,180 120 1, 350
1, a 2,000 40,000 6,530 9768 17,200 3,980 88 946
7,400 1,100 22,000 6,250 897 15,100 3,980 3 784
1,400 977 19,500 -- -- - 3,970 66 707
} 235, 660 - 13,060,000 || 303,660 = 514,200 | 154,180 - 210,000
January February March
4,080 210 2,310 5,480 896 13, 300 6,760 1,200 21, 900
4,440 202 2,420 5,870 953 15,100 1,000 1,380 26, 100
4,760 202 2,600 5,560 702 10, 500 1,150 1,450 28,000
5,130 219 3,030 5,220 444 6,260 7,080 1,410 27,000
4,940 180 2, 400 5,150 358 4,980 7,210 1,500 29, 200
4,530 240 2,940 5,290 180 2,710 8,070 1,840 8 44, 500
4,120 270 3,000 5,380 178 2,510 13,100 5,410 191, 000
3,320 185 1,660 5,410 185 2,700 13, 300 3,200 115, 000
3,280 148 1,27 5,880 a230 3,850 12, 600 3,420 116, 000
3,420 1688 1,510 6,090 277 4, 550 12,500 3,130 106, 0600
3,520 166 1,580 6,630 432 7,730 12,600 | e3,650 | 124,000
3,900 a1 1,830 6, 650 447 8,030 12,600 e3,550 121,000
4,240 178 2,040 6,310 421 1,170 12,600 2,880 99, 500
4,710 168 2,140 6,020 405 6,580 11, 400 1,980 60, 800
4,960 124 1,660 8,920 330 5,270 10, 600 2,100 60,100
4,790 136 1,760 5,040 389 6,240 9,990 1,500 40, 500
4,890 144 1,900 5,900 438 6,980 9,100 1,380 33,900
5,050 201 2,740 5,900 445 7,080 8,420 1,280 29, 100
4,860 180 2,360 5,940 486 7,780 8,520 1,880 38, 600
4,910 189 2,510 6,250 530 8,940 8,210 1,350 29, 500
5,430 230 3,870 6,370 545 9,370 8,070 1,320 28, 800
5,750 359 5,570 6,330 638 11,800 8,000 1,330 29, 100
5,720 380 6,010 8,490 847 11,300 7,960 1,240 26,700
6,020 521 8,470 6,360 630 10,900 17,820 1,240 25, 500
6,190 514 8,680 6,270 e 800 10, 1, 1,320 27, 300
8,170 478 1,960 6,230 €600 10,100 8,140 1,280 28,100
, 497 7,940 6,370 950 16, 300 8,280 1,200 28, 800
5,830 595 9,370 6,530 1,110 19, 600 8,560 1,370 31,700
5,470 642 8,000 - .- - 8, 660 1,350 31,600
8, 340 896 12,900 - -- - 8,490 el,300 29, 800
5,240 919 | 13,000 - - .- 7,960 1,220 26, 200
Total-| 151,020 - 17134,800 [ 167,770 - | 287,600 | 288, == | 1,856,000
s Computed by subdividing day.
a C d from estimated ation graph.
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COLORADO RIVER MAIN STEM--Continued

COLORADO RIVER AT HITE, UTAH--Continued

Suspended sediment, water year October 1949 to September 1950--Continued

April May June
Suspended sediment Mean Suspended sediment Mean Suspended sediment
Mean dis- Mean dis- Mean
concen- | TOBS charge concen- | 10BS charge concen- 'l'o::.s
tration per (second- | tration 5:; (second- | tration ﬁy
(ppm) ol feet) (ppm) feet) (ppm)
1,210 25, 300 25, 300 2,720 186, 000 37,900 3,390 347,000
1,210 24,100 23,800 2,080 134,000 39, 400 3,420 364, 000
1,190 | 23,400 21,000 | 2,020 | 115,000 46,000 | 3,500 435,000
1,160 22, 300 20,800 2,060 1186, 000 52, 200 3,580 505, 000
1,160 22,000 21,100 1, 800 103, 000 54, 400 3,670 539, 000
1,320 28,800 || 22,600 | 1,870 | 114,000 50,800 | 3,580 491,000
1,380 [ 34,200 23,200 | 1,830 | 115,000 48,000 | 3,620 469, 000
1,430 | 35,400 | 22,800 | 2,030 | 124,000 48,800 | 3,780 498,000
4,720 |5 156, 000 21,600 | 2,220 | 129,000 52,300 | 3,840 542,000
5,790 | 214,000 20,800 | 2,270 | 127,000 51,600 | 3,590 500, 000
5,800 | 250,000 | 19,600 | 2,440 [ 129,000 47,900 | 22,900 375,000
5,800 | 247,000 17,800 | 2,270 | 108,000 45,600 | 22,700 332,000
5,480 | 212,000 16,600 | 2,100 94, 100 45,100 | 3,300 402, 000
6,460 | 330,000 16,000 2,200 95, 000 46, 900 3,710 470,000
6,520 | 327,000 16,100 | 1,640 71, 300 7000 | 3,600 476,000
5,800 | 268,000 16, 800 1,950 88, 500 48, 500 3,690 483, 000
5,300 | 248,000 18,500 | 2,140 | 107,000 47,400 | 3,460 443,000
4,960 | 242,000 22,800 2,050 126, 000 47, 300 3, 500 447,000
4,800 | 255,000 27,900 | 2,380 | 178,000 48,000 3,420 443,000
4,620 | 289,000 | 34,100 | 23,300 | 304,000 48,100 | 3,520 457,000
4,610 | 293,000 37,000 | a3,900 390, 000 46, 600 3,400 428, 000
4,510 | 296,000 37,700 4,100 417,000 44,300 2,960 354,000
5,130 | 355,000 38,000 | 4,550 | 467,000 42,700 | 3,160 364, 000
5,060 | 383,000 39, 300 4,880 | 518,000 41,900 2,990 338, 000
4,990 | 408,000 40, 400 4,910 | 536,000 40,700 | 2,900 319, 000
4,420 | 366,000 45,000 4, 400 535, 000 38,200 2,810 290,000
4,420 | 368,000 46,100 | 3,560 | 446,000 37,100 | 2,740 274,000
4,310 | 364,000 44,600 | 2,950 | 355,000 36,000 | 2,580 251,000
a4,000 } 330,000 43,600 3,480 410, 000 34, 500 2,560 238, 000
2,890 | 215,000 43,700 | 3,380 | 399,000 33,400 | 2,530 228,000
-— - 40,400 3,550 387, 000 - -- --
-- [6,640000 | 885,400 -- 7,424,000 1,350,600 -- 112,100,000
July August September
2,380 | 202,000 8,020 al,100 23,800 4, 320 334 3,900
2,400 | 191,000 7,930 1,290 27,600 4, 160 214 2,400
2,440 | 181,000 7,690 1,270 26, 400 4,120 198 2,200
1,510 | 102,000 7,420 | 1,150 23,000 4,040 a190 2,070
1, 460 90, 700 7,270 1,360 26,700 3,950 a185 1,970
1,080 67,100 7,640 1,130 23, 300 3,800 182 1,870
1,060 68,700 7,930 1,100 23,600 3,750 244 2,470
7,250 | 450,000 7.710 | 2,200 46,200 3, 700 221 2,210
15,500 |1,260,000 7,580 | 1,600 32,700 3, 680 800 7,950
14,900 {1,010,000 7,250 1,100 21, 500 3,460 898 8,390
11,600 | 733,000 6,960 | 1,050 19,700 3,45 | 1,200 11,200
,700 | 526,000 6,610 1,130 20,200 3, 680 1,000 9,940
5,000 | 302,000 6,390 1,000 17,300 3,780 700 7,140
3,900 | 230,000 6,410 838 14,500 3,790 600 6,140
3,500 | 198,000 6,470 716 12,500 4,010 559 6,050
3,020 |'158,000 6,190 633 10, 600 4,040 522 5,600
2,700 | 133,000 6,170 1,500 25, 000 4,390 850 10, 100
2,500 | 117,000 5,980 1,700 27,400 4,640 800 10, 000
2,270 | 102,000 5, 660 al, 100 16, 800 5,520 |a2,550 s 40, 800
2,150 | 90,600 5,450 2800 13,200 6,170 |a2,950 49,100
2,180 86, 500 2,340 843 12,200 7,690 3, 400 70,600
1,940 74,900 5,190 752 10, 500 7,980 5,000 108, 000
1,680 | 60,300 5,120 582 8, 050 8, 820 8,200 151,000
1, 560 51,800 4,980 596 8,010 6,860 9,400 174,000
1,170 | 35,700 4,840 512 6,690 6,920 | 8,500 159, 000
878 24,700 4,560 500 6,180 6,830 6,000 107, 000
758 19,700 4,450 287 3,450 8,610 3,700 66,000
657 | 15,900 4,580 2 3,350 6,500 | 1,900 33, 800
873 19,900 4,470 277 3,340 6,470 |[21,050 18,300
1,150 25, 400 4,360 246 2,900 6,430 a800 13,900
21,100 | 24,000 4,380 274 3,240 -- - --
579,810 -- 6,671,000 191,080 - 519,900 151, 450 -- 1,093,000
Total discharge for year (second-foot-days) . 4,909, 690
Total ioad for year (tons) 40, 280, 000

s Computed by subdividing day.

a Comp

d from

ation graph.



COLORADO RIVER BASIN

36

‘69TT "'d’S MW “uFH6I ‘12 "3des Aep 1od su0Y 00g ‘g, Se A15N02U0XIS PayIodey q
*PajedIpuy aany] Ury) SSIY ST UOTIBIJUSIUCD UOJOq pajtoday

8¢ | »02 69€ 00681 | S0°T | 694 veiee ¢ 28 471 202 8's I e 18 s0° 11| o8r‘t 9L 080 ‘6 TTIE~LE ‘62 12 ICW
ov | 061 09¢ 002 ‘sz | 10°T | 954 ey (€ oL 81¢ 102 2's |1 9 <8 ¥0° 1| oost‘t 9L 026 ‘21
o | S92 05% 000°07 | 82°T | 8€6 telot (€ 98 81 622 0'8 |6€tr [ 901 | €0° €L 00%°‘t Sl 063 ‘0t
| 092 9g¥ 009°st | 62°T | 616 T'eley |¥° €01 96¢ 913 9'b | €b1 (14 0T | ¥0° ¥I| 0981 L 015 ‘L
ov | sse 134 005 ‘8T | €2°T | 906 Teley ¥ <01 [:1:1 812 9'¢ |set i $0T | 0° ¥U{ 098°T LL S¥S ‘U
1w | ¥ (334 008°st | 22°T | L68 velLe ¥ 901 LLe 022 2'¢ |8t £ €01 | ¥0° VI | ose‘t S'L PP ‘9
oy | €92 95% 00£°8T | 0£°T | 956 - oiTe | e 14 00¥ 114 8's |¥ht 142 o1t | €0° €| oSkt 08 2L0‘L *TU18-08 ‘82-Tg ‘wer
0v | 00t ¥25 008‘pT | 8%t | 0BOT | -~ |SP |¥° 143 S9% 2L 8's |eot 44 ver | so° St| 029°1 (] 220G TTUUUUog-gr ‘T Cwep
ov | 91¢ (4] 009‘%1 [ 28T [O0BLT | -- LV |®° 861 18¥ 692 0°9 |891 34 951 | €0° SL) o9l 64 SE8 ‘Y 7T ogel ‘p1-1 ‘uep
1w | L2t 26 00991 | 0S¢t [00OT‘T | 27 8% |€° 438 69 x4 9%y |01 <] ver | 10° VI og9‘t z'8 806 ‘¥ T 18702 ‘bg-12 "09Q
oy | 262 08% 009°0F | 9€°T |000°T | 2" fu'e | 0z1 LEV 0837 8°9 |8¥l 0s ott | 10° €1{ 00S‘1 0's 6v1 ‘0 crrereterog-11 0ed
8¢ | 062 (154 00z ‘8t | 1€°T | 196 g- j9e |€ 90t 142 122 9 |se1 12 ott | 10° €t| osk‘1 8L %00 ‘L IR ] 52 S-L ¢ |
8¢ | 482 oLy 0061 | 0E°T | €56 2T |0 |€° 901 147 922 8'v |eet 8% o1t | 10° €T | oev't LL 025 ‘L TTTtterUrog-1g "AON
8¢ | 062 1427 00L ‘02 | 0€°T | 956 z° |6 [€° 201 82¥ £22 8% |91 8% ort | 00" €1 | osvt Ll 1208 TTtttUeUog-1r CAoN
Le | oo £8% 008°12 | 21 | L6 2 |evy |8 16 44 544 ¥9 [¥e1 127 91T | 00" e1| Ofv‘l ) 962 ‘8 : * 0I-1 "AON
8¢ | 6f¢ 90§ oot‘ez | 6s°1 [0z0‘T | € [8'% |¥° 08 98¥ S1T 9'¢ |11 144 0gtL | 10° 2t | o00g‘1 LL 008 ‘Ot " 18-18 "P0
8¢ | LS 6% 00t‘sz | 2e°T [021‘T | € |6'8 |€° nt .34 012 g€ |ust 15 96T | 20" eT| o¥9‘t L 869 ‘L YTttt 0geTE PO
Le | eTW 268 00¥0z | 09°F |08T‘T | g0 {8'C |€0 | eI 685 902 o'y |29t ¥ 8%t | 10°0 £t ooL't LL viv ‘o T epet ‘01-1 "0
e 100 uory (D .52
Kep R g (199)
wnyp {-uogIes 0, -a108 W £) SOYW
TP (UG TROL | geq {2 IE | (@ (o] @ | () | Con [Coom| o | e | G| (0)| o) | come)| eiorm 32 -pucoas)
a0 SUOL | guoy | syaeg | UOT | 27843 | 9PHX | oprX 8} |oyEuoq | gy | WNP oy | WD o0y | voms|  ooue HY | pioq) 28302 uerdaIod jo e
-z8d| ‘opedse cog | -IN ORI | -OlD | IS |-XENE | g4 | <05 | ggy [ "T®O ~jonpuco lwag| 5P
ssaupael Sp1[0S P3ATOSSIA oynoads U
0G6T Jaquaydas 0) BH6T 1240300 Ieak J9jem ‘uorpw xad s3xed uy ‘sasdyeue redrwayd

'6LYT Jodeg A1ddng-Iojep uy ueAld QgeI Joquealdag 03 66T 1940100
Jeok Jojem JI0J 93IeyDSTP JO SPI0d9Y X9 "N ‘onbaanbngqry 3e 807yjo 101418TP uy arqertese saydmes AJrep JO 90UE2ONPUOD DIJIdads JO SpIOdYy--' SHUVHIN
*6¥6T ‘g ‘uep suol 0gg‘T (Q)‘ATrep wnmiuvM f6z6T ‘L 3Ny SUO} 0Q0'OSP6 ‘ATYEP unmIXEN :(0S-LPET ‘¥P-2H6I (E£E-8Z61) SPEO] JUSIPSS
06T ‘L ‘g-g "uep jurod Suyzdary ‘wnutuim f6PEY ‘9 "INy J.g8 ‘poAlosqo umuIXey :(QGET Iequaldeg 01 G6¥ET AInr) :Saoanjeledmo) IOlEM
. . \ . . ‘pP6T '0Z-TT dunp wdd ZEy ‘mnwrutm !gz6Y ‘0g-TT 3190 Wdd 0z, ‘wnuixey :SSSUPIEH
626T ‘02-1Y sunp wdd 6oz ‘ummyuym ‘gZET ‘0g-1T ‘300 wdd QTH‘Y ‘uUnuwiXey :SpIIOS PAATOSSIQ--°0S-LP6T ‘SH-ZP6T ‘0£-8Z6T ‘SAWIYIXT
*g "jdeg suol QT9‘¢ ‘ATTep ummyutwm {y AIng Suol 0p0‘06z‘I ‘ATTep unwrxey :SpEO] juowIpag
‘L ‘g~g cuwep jurod 3uyzeday ‘ummrutm ‘oz ‘3ny J,08 ‘PeAISsqQO umuIxey :sSaanjesedmoy Jajep
*02-TT aunp wdd p9r ‘ummrurm {QY-y "300 wdd Zgg ‘umumrxXey :SSouUpIEl
*0z-11 ounpe wdd ggg ‘nututmioy-{ ‘100 wdd QY'Y ‘wnmyxey :SPITOS POATOSSIQ--0S-6%6T ‘SANTULXI
‘0G6T Joquazdag 03 Lp6T I9G0220 ‘Pp6T Joquordes 03 ZHET JoqueAON ‘EE6T Joqueideg 031 §Z6T I10q0300 :SPIOJAI UMWY peg
*0c6T Jaquardag 03 GFEY AIne :seanjeredme) JI93eM
, , , . *0G6T JIaquajdeg 03 LY6Y 10q0300
Sy6T Joquajdag 03 ZPET 1290300 ‘0g6T Ioqualdeg 03 8z6T 19403100 ‘Lg6T Iaquejdag 03 9Z6T 1990320 ‘9g6T Ane :sesATBUE TBOTWAYD-~‘FTAVIIVAY SAHOOTH
;A1ejemrxoxdde ‘saytu axenbs 006‘ LOT-~  VIHY IDVNIVHA
*J9ATY UBMP ueg WOJJ WEDI}SUMOP SOTTW 6L PUB ‘JISATH OPeRJIOTO) 27331 WOIF Weal}sdn softw G'Y9 'SUTT 938318 BUOZTJIY
-ye3) WOIJ WEAIJSUMOP SITTW §Z ‘JIoATH BIJIed WOXJ wearisdn 3snf ‘4Ajuno) outuodoo) ‘A1I1d4 §997 3 9310D ayqiel JO peay }e uoriels Jurded jJy--'NOILVIOT

*ZI4V ‘X¥yEd SEAT Ly YAATH OQVHOTOD
penuyiuo)--HILS NIVN ¥IAI¥ 0AVHOT0D



37

pajedIpUr aIn3y} uBy) SSIY ST UOYIEIIUIIUO0D UoXoq pajroday e

COLORADO RIVER MAIN STEM

95T |zog 000°6% | 9L°0 | 8eS |10 |2z |[€0 | 6F o€z 6.1 oy |ou 82 st €0°0 | 21 |o0s8 -- 052 ‘ST * - aBesaat pajysrom

80v |¥8S ooL‘sz |8S'T | o9T‘r (g’ IXEEN oot 89 [3¢ 9°¢ |1ST 16 0sT | o1° g1 |099°T L’L 112 ‘8 creceeccoog-1g Weg
8g¢  |ozg 009°TT | €%°T | o0s0°T (€’ 0% |§° ¥o1 ety L61 2 |6yl £ 11 |10 l96 [ops‘T 9°L 160 ‘b Ttttz ‘gT-T1 “yeg
€28 |oL¥ 00Z°1T | O€'1 | 656 (§° XN 1] yo¥ 181 ¥g {181 6% oIt | 81" (66 |OSh'L L' 626y 01-6 ‘4-¢ ‘2-1 "¥eg
99z |ea¥ 008°TT | ST'T | 8¥8 |2° sz v 6L 86€ 261 8¢ |1 ¥ 201 | 10° o1 |092°‘T LL £81°g ©" 16-82 ‘92712 “Snv
6gc  |00b 00S‘P1 } GO'Y | WL |17 §°¢ ¥ L9 28 L81 %°g | so1 8¢ 86 20° 11 {09T‘t L'L 666 ‘0 Tttt og-er ‘21 Bnv
00z |098 00g ‘ST | 08° 999 |T° 8’1 |¥° 8¢ 682 S61 2 g8 €6 08 20" 21 (020°‘T L 129 ‘8 Tttt et-L ‘-1 CSav
991 |o1g 00802 | 8L° oLs [1° g'e |6 43 052 oLT 8’y |59 L2 08 20° [A S KX ] €L 06¥ ‘ST I C LTS
0sT  |162 00L ‘18 | €L° s |17 vz |9 ¥8 ogz oLl oy {19 12 28 20° v |218 9°L 048 ‘12 ©tCt 08-St Ammg
e |19y 006°‘8s | 21T | 28 |1° 9" |g° 9¢ 153 LY 29 |6 62 L1 | 10° ST |osT't S 02y ‘92 ©et BI-T1 Amg
89 61 00022 | ¥%° veg |1° 0T € 0z 1 )¢ vz |88 20 o 20° 21 |62 ¥L 058 ‘08 ‘01-g ‘s-1 Amg
09 991 0oL ‘28 | L§° 69z {1°'®t €T |§° 91 68 621 9°¢g |92 e1 [ £0° 11 |56 2L 050 ‘o¥ * 0g-1g aung
(14 ¥91 009 ‘28 | 9€" 29z [1'e |11 |§° 1 £8 0b1 g |62 £1 w ¥0" 11 |ogp gL 022 ‘85 ‘T 0g-T11 eung
£6 eLT 00% ‘0% | 6€° 88z |1’ (21 [¢° o1 06 ¥S1 vs |9z [ Ly ¥o- ST |vo¥ 2L 006 ‘15 T 01-1 aung
69 002 00%°1y | S¥° 188 |1'e |02 |§° 12 60T )¢ 2'¢ |S¢ L1 o 20° $1 | wes 8L 02T ‘o crretecceoyge1g ARl
¥o1  [8%2 000°92 | 19" Py |1 {6'T [§° [ 891 SL1 9°C |S¢ [ €9 10° €1 [869 8L 089 ‘12 ©crorog-11 ABW
oL 41 00L‘sz | 89" 268 |1°® (12 [§° 23 911 891 8z |8¢ 81 99 10° 21 | 998 8L 086 ‘92 ttereol-1 AEW
8L ¥ 001°08 | 48" oty |1°® |g2 |g° 82 34 081 gz |o0g 0z 19 10° ¥ |969 8L 08T ‘26 Tt og-1g ady
w1 |o1g 008 ‘€S | 98" g29 |1'e |02 |8 86 Lve 602 8¢ |e8 og L £0° ¥T |098 L' 008 ‘81 crrtertttggeIl tady
20z |08€ o0L0Z | YT | c18 [t |e2 |2 €6 1473 L12 ¥y |92l 8¢ 08 10° 2t |osz‘t 9°L 02h ‘6 srrtrtet gIer tady




COLORADO RIVER BASIN

COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

Temperature (°F) of water, water year October 1949 to September 1950
/Once-daily temperature measurement generally during forenoon/

Day| Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 86 51 45 35 36 50 55 58 66 15 18 79
2 66 48 45 35 36 51 59 59 68 5 78 78
3 68 51 43 32 36 r 60 68 67 i 8 -
4 68 50 o 32 38 51 55 54 7 - "8 6
5 69 51 9 32 38 52 55 54 7 8 Lt 8
6 69 50 40 33 38 50 58 55 66 6 - 5
7 69 48 40 32 38 49 59 56 63 5 i 5
8 89 50 41 33 40| 48 60 56 6l 5 7 74
9 57 49 ) 33 39| 50 55 57 63 18 m 72
10 55 49 43 33 38 50 54 58 63 "8 76 72
11 56 48 0 13 40 49 55 60 67 8 72 0
12 56 48 34 35 40 45 51 60 65 8 7 2
13 58 48 36 35 40 44 56 61 65 18 3 n
1 59 48 35 35 4 44 56 68 67 18 5 70
15 59 48 35 38 40 44 54 64 66 4 m 1
16 60 47 15 18 ) 46 58 80 68 9 76 74
17 62 41 35 38 44 45 59 60 86 % b4 61
18 60 46 35 35 48 48 59 61 68 4 8 0
19 55 46 39 36 44 50 59 66, 69 5 L0 68
20 - 46 38 an 45 51 59 88 0 8 80 66
2 52 44 n 20 45 50 60 69 n 6 8 68
22 52 44 35 19 45 52 63 67 0 Lt 8 66
2 52 45 35 38 45 52 61 66 0 78 78 62
24 54 45 34 40 48| 53 59 65 69 8 5 87
25 53 46 - 38 4 50 59 65 0 8 6 68
26 49 1 3 6 48] 48 62 63 10 78 1 67
27 49 45 313 36 48| 48 60 67 12 8 - 68
28 51 43 33 35 51 50 60 70 3 76 8 65
20 52 44 33 -- -- 51 58 68 72 78 7 67
30 52 44 33 39 -- 52 57 85 12 18 [ 85
3 51 - 34 38 - 52 .- 66, -- 18 [ -
Aver-
age 58 47 37 36 43 49 58 62 68 [ 77 0
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COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

Suspended sediment, water year October 1949 to September 1950

39

October November D b
Mean Suspended sediment Mean Suspended sediment Mean Suspendec' sediment
dis- Mean dis-  Mean dis-  [Mean ]
Day | charge | concen- | 1908 charge concen- | 1onS charge concen- | IO
(second- | tration per (second~ | tration per (second- | ¢ration Sy
feet) (ppm) day feet) (ppm) day feet) {ppm) y
5, 460 1,300 | 19,200 8, 470 3,400/ 77,800 7, 520 1,130 22, 900
5, 400 3,000 | 43,700 8, 470 2,700 61,700 7,350 1,100 21, 800
5, 600 2,030 | 30,700 8, 360 2,300 51,900 7,210 1,200 23, 400
7, 600 6,440 | 5134, 000 8,210 1,800 39,900 7,040 1,100 20, 900
7,380 3,850 | 77,000 8, 390 2,000 45,300 6, 980 1,100 ,
6, 870 2,500 | 46,400 8,320 2,000) 44,900 6, 980 1,170 22, 000
6, 600 5,000 | 89,100 8,130 1,600 35,100 7,040 1,310 24, 900
6, 640 6,700 | 120,000 8, 130 1,500 32,900 6,810 1,240 22, 800
6, 440 4,700 | 81,700 8,240 1,500 33,400 8, 570 1,050 18, 600
6,150 4,400 | 73,100 8,240 1,800 40,000 6, 540 1,700 30, 000
5, 840 2,700 t 42,600 8,210 1,700{ 37,700 6,640 1,110 19, 500
5, 840 1,900 | 30,000 8, 130 1,600 35,100 6, 540 1,420 25,100
6, 310 1,800 | 30,700 7,950 1,400] 80,100 6, 640 1,290 23, 100
7,110 3,000 | 57,600 7,770 1,300 27,300 6,940 1,350 25, 300
6,470 2,600 | 45,400 7,950 1,800] 38,600 6,980 1,470 217,700
7, 520 2,600 | 52,800 8,060 1,600] 34,800 6,910 1,540 28, 700
8,430 3,400 | 177,400 8,210 1,500 33,300 6, 280 1,120 19,000
8, 280 3,900 | 87,200 8,240 1,400| 31,100 5,430 900 13, 200
9,080 3,200 | 78,500 7,920 1,200 25,700 4,840 920 | 12,000
11,500 | e8,510 (s270,000 7,770 1,200 25,200 4,290 1,020 11, 800
12, 200 10,500 | 346,000 7,740 1,400 29,300 4,130 960 10, 700
15, 700 10,700 | 454,000 7,840 1,500 31,800 4, 590 1,120 13, 900
12, 000 8,200 | 269,000 7,810 2,000{ 42,200 5,350 1,220 117,600
10, 200 5,500 | 151,000 7,700 2,700 56,100 5, 690 1,640 25, 200
10, 400 5,800 | 163,000 7, 600 1,800 36,900 5,600 | el,600 24, 200
10, 200 10,400 | 286,000 7,460 1,600) 32,200 5,120 1,070 14, 800
9, 800 7,300 | 193,000 7, 280 1,400 | 27,500 4,720 900 11, 500
9, 280 4,200 | 105,000 7,210 1,100 21,400 4,490 810 9, 820
9,040 3,800 | 92,800 7,210 1,200 23,400 4,720 910 11,600
8,810 3,600 | 85,600 7, 350 1,600 | 31,800 4,920 770 10, 200
8, 470 4,500 | 103,000 - - - 4, 660 1,160 14, 600
256, 620 -- 13,736,000 } 238,370 -- 11,114,000 } 185,520 -~ 597, 900
January February March
, 640 1,620 { 20,300 6,410 1,450 | 25,100 7,490 1,800 36,400
, 620 1,550 | 19,300 6,440 1,150 | 20,000 7,950 1,930 41, 400
, 890 1,400 | 18,500 6,470 1,080 | 18, 900 8,210 1,930 42, 800
, 400 1,420 | 20,700 6,840 1,290 | 23,800 8,770 1,980 46, 900
, 400 2,070 | 30,200 6, 600 1,200 | 21,400 9,040 1,980 48, 300
, 300 2,480 | 35,500 ¢ 470 1,150 | 20,100 9, 000 1,860 45, 200
, 000 1,440 | 19,400 6,440 1,030 | 17,900 9,000 2,060 50, 100
, 700 1,110 | 14,100 6, 500 1,600 | 28,100 12,200 4,160 | s139,000
, 400 1,400 | 16,600 6, 600 1,360 | 24,200 15, 700 5,050 214, 000
, 000 1,040 | 11,200, 6,670 1,500 | 27,000 15,100 4,110 168, 000
, 600 1,060 | 10,300 7,420 2,640 | 52,900 18, 900 4,350 163, 000
, 660 1,020 | 10,100 7,920 1,920 | 41,100 14, 400 3,260 127, 000
, 990 970 | 10,400 8,390 2,550 | 57,800 14, 600 4,020 158, 000
, 590 1,280 | 15,900 8, 280 1,780 | 39,600 14, 600 4,040 159, 000
,970 2,020 | 27,100 7,660 1,960 | 40, 500 13, 600 4, 400 162, 000
5, 460 1,940 | 28,600 7,460 1,980 | 39,900 12,700 4,650 159, 000
5,870 1,880 | 29,800 7,150 1,790 | 34,600 11,800 3,690 118, 000
5, 810 1,790 | 28,100 7,040 1,630 [ 31,000 10, 800 2,750 78, 700
5, 960 1,430 | 23,000 7,150 1,700 | 32,800 9,720 2, 800 73, 500
6,310 1,35 | 23,000 6, 980 1,520 | 28,600 9,240 2, 390 59, 600
6,410 1,520 | 26,300 7,010 1,560 | 29,500 9,440 3,030 77, 200
6,210 1,510 | 25,300 7,250 1,560 | 30,500 8,880 2,220 53, 300
6, 570 1,580 | 28,000 7,460 1,820 | 36,700 8,620 2,120 49, 300
7,010 1,760 | 33,300 7, 660 1,810 | 37,400 8, 620 1,890 44,000
7,210 1,670 | 32,500 7,770 1,620 | 34,000 8, 660 2,370 55, 400
7,700 1,820 | 37,800 7,770 2,170 | 45,500 9,040 1,780 43, 400
8,170 2,300 | 50,700 7,700 1,420 | 29,500 8, 850 1,820 43, 500
7,740 1,760 | 38,800 7,460 1,560 | 31,400 8,970 1,910 46,300
7,150 1,760 | 34,000 - -- -- 9,200 1,910 47, 400
6,980 1,750 | 33,000 - - -- 9, 760 2, 53, 800
6,640 1,470 | 26,400 - - - 9, 930 1,710 45, 800
176, 360 -~ [76,200 | 200,970 --_| 900,000 | 327 800 -- |3.649,000

e Estmated or interpolated.

s Computed by subdividing day,
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COLORADO RIVER MAIN STEM--Continued
COLORADO KRIVER AT LEES FERRY, ARIZ.--Continued

ded sed water year October 1949 to 1950--Continued
April May June
Mean Suspended sediment || Mean Suspended sediment Mean Suspended sediment
dis- Mean dis- Mean dis- Mean
Day | charge | concen- | TOR® charge concen- | TO°S charge concen- | TOMS
tration per (second- | tration 5:; (second- | ¢ration x;
(ppm) | 42 feet) | (opm) feet) | _(ppm)
2, 000| 51, 600 31,600 4,820| 411,000 44,100 3,800 452, 000
1, 440 34, 900 30, 000 4,190} 339,000 41,700 3,200 360, 000
1,420( 32,900 28, 000 3,800( 287,000 44,600 3,320| 400,000
1,660) 37,300 25, 600 3,610| 250,000 49,700 4,120| 553,000
1,450{ 31,800 24, 900 3,700{ 249,000 56, 100 3,730| 565,000
1,530| 33,500 25,300 3,440] 235,000 58,300 3,620| 570,000
1,610 39,300 26, 800 3,900 | 282,000 56,100 3,800{ 576,000
3,140| 86,500 27,200 3,570 | 262,000 54, 000 3,800| 554,000
2,670( 81,500 26,000 3,310( 232,000 58, 100 3,860( 585,000
1,860 60, 300 24, 500 3,080 204,000 58, 300 3,400 535, 000
3,450 154,000 23, 400 2,660 | 168,000 56, 100 3,240 401,000
4,450 238,000 22,100 2,660 159,000 51, 800 3,070 429,000
5,050{ 266,000 20,100 2,400 | 130,000 50, 800 2,820 387,000
4,6801 216,000 19, 200 2,120 | 110,000 50, 800 3,030 416, 000
7,020 | 389,000 18, 300 2,150 | 106,000 54,000 2,920 426,000
8,200| 480,000 18,300 2,120 | 105,000 55, 000 3,360| 499,000
6,220 343,000 19, 200 2,770 | 144,000 55,000 3,960 588, 000
5,880} 319,000 20, 400 2,660 | 147,000 52,900 3,080 440, 000
5,670 323,000 25,300 3,200 219,000 52, 900 2,890 | 413,000
5,240 307,000 30,000 4,480 | 363,000 52,900 2,720 388, 000
5,740 | 403,000 87,400 4,710 | 476,000 51, 800 2,870| 401,000
5,010 | 428,000 40, 200 4,990 | 542,000 50, 200 2,280 310,000
5,710 | 432,000 41, 700 4,490 | 506, 000 48, 100 2,150 279, 000
5,730 | 464,000 43, 100 4,360 | 507,000 48,100 3,090 401, 000
6,580 | 585,000 46, 100 4,490 | 559,000 47,100 3,700 471,000
6,300 | 590,000 48,100 4,780 | 621,000 45,100 3,140 382, 000
6,320 | 623,000 51, 800 4,720 | 660,000 41,700 2,440 [ 275,000
5,640 | 548,000 51, 800 4,870 | 681,000 40, 700 2,250 247, 000
5,370 | 522,000 50, 800 4,200 | 588,000 39, 800 2,100 226,000
5,020 | 465,000 48,700 4,300 | 565,000 37,900 2,190 224,000
-~ - 47, 600 3,880 | 499, 000 - == -
-- 18,585,000 Il 993, 500 _. 110610000 | 1,501, 700 -- 112,840,000
July August September
1,950 | 192,000 9, 580 1,060 27,400 4,520 463 5, 650
34,300 1,960 | 182,000 9, 400 1,060 26, 900 4, 460 430 5, 180
32,900 1,880 | 167, 000 9, 400 1,330 | 33,800 4, 400 460 5, 580
30, 400 1,800 | 148,000 9,000 980 23,800 4,420 482 5,750
28, 800 1,720 | 134,000 8, 580 890 | 20,600 4,270 313 3,610
217,200 1,730 | 127,000 8,280 800 | 20,100 4,250 330 3,790
217,200 1,990 | 146,000 1,920 940 20, 100 4,320 370 4,320
28, 400 2,600 | 199,000 7,920 1,290 | 27,200 4,290 1,350 15, 600
27,200 3,060 | 225,000 8,130 1,180 | 25,900 4,200 10,000 | 116,000
6,120 |s602, 000 8,020 1,100 | 23,800 3,920 1,260 13, 300
16,100 1,290, 000 7,840 870 | 18, 400 3,880 650 6,810
17,800 [1,230,000 7,880 4,470 | 95,100 3,850 760 7,900
9,770 | 675,000 7, 460 1,260 25, 400 3,680 550 5, 460
9,100 | 612,000 7,150 980 | 18,500 3,620 1,440 14,100
4,940 | 327,000 6,740 1,470 26, 800 3,810 1, 500 15, 400
3,940 | 253,000 6,540 973 | 17,200 4,130 1,280 14,300
4,040 | 241,000 6, 600 975 | 17,400 4,170 1,510 17, 000
4,520 | 254,000 6,600 960 | 17,100 4,340 1,130 13, 200
9,700 | 553,000 6, 340 1,030 17, 600 4,390 1, 500 17, 800
3,530 | 186,000 6,240 650 { 11,000 5,100 1,800 24,800
2,780 | 137,000 5,900 600 | 9,580 7,740 5,200 | 109,000
3,060 | 139,000 5,660 1,030 15, 700 9, 000 16,000 389, 000
2,240 | 98,000 5,630 1,030 | 15,700 9, 480 12,000 | 307,000
2,590 | 110,000 5, 520 850 12, 700 9, 600 9,830 255, 000
3,480 | 135,000 5, 550 5,580 | 83,300 8,320 9,180 | 206,000
2,490 | 90,100 5,120 1,200 | 16,600 7,920 8,520 | 182,000
2,090 68, 800 4,970 920 12, 300 7,810 8,800 186, 000
1,540 47,000 4,820 640 8,330 7, 600 5,930 122,000
1,510 | 42,400 4,640 580 | 7,020 7,320 5,780 | 114,000
1,610 | 43,300 4, 560 2,820 | 34,700 7,380 4, 460 89, 300
1,020 | 28,800 4,640 1,040 | 13,000 - - -
~2$,680,000 |f 212,610 -- {743,000 166, 370 -- 12,275,000
Total discharge for year | Q~00L-GAYS) ¢ 1y vuvvrinuerronunronsrrnnesronsesssreereerneens 5, 567, 410
Total load for year (tons).....evivvievinneueanenas Cereerararaeasatasaeraaseanns [P eees 53, 510, 000

s Computed by subdividing day,
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) COLORADO RIVER MAIN STEM--Continued
COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

Temperature (°F) of water,

water year October 1949 to Septembegl 1950
" 1ty in fo

47

/Once-daily u 4 Y =
Day | Oct. Nov. Dec. Jan. Feb, Mar, Apr, May June July Aug. Sept.
1 71 53 -- 3 39 51 55 59 69 kil 77 8
2 12 53 46 38 39 50 - 60 69 ki g 19
3 -- -- 46 36 -- - 58 58 68 - -- 78
4 70 52 45 - -- -- 57 -- 70 -- 8 3
6 69 53 44 -- 40 53 58 - 69 -- 8 8
6 69 54 44 33 39 52 57 -- 1 - 76 75
7 69 52 43 34 40 50 60 58 67 (] 6 76
8 65 52 43 34 40 50 50 58 66 8 75 4
9 61 52 44 35 40 50 56 60 66 8 76 73
10 59 - 44 35 41 50 56 58 68 i) m 14
11 59 50 41 35 |-- 42 51 - 59 68 hid 4 3
12 59 50 39 37 42 49 57 60 68 18 16 70
13 59 50 40 37 41 46 57 64 68 9 12 71
14 59 48 38 37 41 - 58 65 69 80 72 170
15 61 48 37 38 42 46 56 65 69 82 74 10
16 62 49 36 35 42 47 56 66 170 82 4 70
17 61 48 - 35 42 47 57 67 71 9 5 170
18 -- 48 39 35 45 -- 59 62 70 6 -~ 69
19 58 49 39 35 45 -- 61 68 1 76 80 69
20 55 48 39 36 45 51 61 68 12 ki) 80 67
21 54 47 38 37 45 52 61 70 12 8 72 66
22 54 47 37 38 46 51 63 69 3 82 m 65
23 53 - 38 36 46 52 62 69 12 80 8 66
24 53 - 39 39 46 53 62 68 12 80 8 67
25 54 47 3 38 49 52 60 68 6 80 ki 66
26 54 47 36 38 48 50 60 86 3 80 % 67
27 53 47 36 39 48 51 60 66 14 9 6 67
28 53 47 35 39 49 51 60 66 14 9 76 69
29 54 .- 36 38 - 53 60 66 5 38 hid 69
30 54 - 35 38 -- 53 60 66 6 80 g 67
81 54 -- 36 39 == -- -- 67 - 18 8 o=
Aver-
age 60 50 40 37 43 50 58 64 11 9 76 71
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COLORADO RIVER MAIN STEM-~Continued
COLORADO RIVER NEAR GRAND CANYON, ARIZ,--Continued

Suspended sediment, water year October 1949 to September 1959

Ociober November December
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- ean dis-~ " Mean dis- I Mean 1 o
Day | charge | concen- | 1088 charge | concen- | TOMS charge concen- | TONS
(second- | tration per (second- | 4ration per (second- | tration 5:’
feet) | (pm) | ¥ feet) | (ppm) | ¥ feet) | (opm) v
5,470 611 9,020 8,740 2,580 60,900 7,481 e430 8,680
5,730 18,000 | 278,000 8,690 3,6801 86,300 7,560 412 8,400
5,660 el,200 18, 300 8,660 e2,800 65, 500 7,363 393 7,810
5, 860 1,150 | 18,200 8,580 1,910 44,200 7,181 392 7,600
7,700 2,150 | 44,700 8,630 1,230 28,700 7,031 328 6,230
7,520 1,850 | 37,600 8,820 1,070} 25,500 6,961 339 6, 370
7,000 4,100 7, 500 8,680 1,020 23,900 6,981 323 6,090
6,820 1,800 33,100 8,420 987 22,400 7,001 359 6,790
6,820 1,870 34,400 8,420 877 19,900 6,911 329 6,140
6,610 4,000 | 71,400 8,550 895| 20,700 6,791 345 6, 320
6,420 4,600 79,700 8,570 809 18,700 6,701 346 6, 260
6,120 3,800 62,800 8,420 779 17,700 6,731 292 5,310
6,210 2,900 48, 800 8, 360 678 15, 300 6,65) 300 5,390
6,700 1,900 34,400 8,200 689 15, 300 6,700 286 5,170
7,310 1,210 23, 900 8,090 662 14,500 7,007 315 5,950
6,790 1,370 25,100 8,340 687 15,000 7,100 378 7,250
7,910 1,850 | 39,500 8,420 638 | 14,500 7,000 353 6,670
8,450 | e2,000 | 45,600 8,340 643 [ 14,500 6,400 344 5,940
8,930 6,680 | 175,000 8,250 569 12,700 5,619 304 4,600
10, 900 11,600 | 341,000 8,000 576 12,400 5,127 290 4,010
12,700 12,400 | 425,000 7,850 531 11, 300 4,607 255 3,170
13, 200 8,190 |s 299,000 7,840 512 10,800 4,490 247 2,990
15,300 10,300 | 425,000 7,960 e 500 10,700 4,997 244 3,290
11,600 9,000 | 282, 000 7,940 o490 10, 500 5,539 283 4,220
10,400 6,450 | 181,000 7,850 487 10, 300 5,777 326 5,080
10,600 4,780 | 137,000 7,720 447 9,320 5,771 342 5,330
10, 500 4,790 | 136,000 7,490 505 10, 200 5,320 491 7,050
9, 860 9,140 | 243,000 7,360 469 9,320 4,839 390 5,080
9, 360 6,340 | 160,000 7,300 €460 9,070 4,599 270 3,350
9,140 3,060 | 75,500 7,380 e440 8,770 4,860 212 2,780
8,920 2,400 57, 800 -- == P 5,099 248 |
262,510 -- 13,919,000 245,870 -- | 648,900 192,080 -- 172,700
January February March
207 2,790 6,890 408 7,590 7,940 994 21, 300
200 2,700 6,690 348 6,290 8,090 952 20, 900
249 3,330 6,580 203 5,210 9,260 | e1,500 37,500
€250 3,390 6,650 €295 5,300 9,430 | 2,000 50, 900
e 250 3,690 6,970 297 5,590 9,880 2,370 63, 200
251 3,750 6, 800 308 5,650 9,820 2,260 59, 900
248 3,620 6,560 312 5,530 9,600 1,920 49,800
239 3, 340 6,440 392 6,820 9,60 1,750 45, 600
294 3,840 6,580 252 4,480 14,000 5,360 | s220,000
282 3,490 6,660 866 | 15,600 15,900 6,250 268, 000
364 4,080 6,910 571 10,700 14,900 3,490 140, 000
201 2,000 7,660 424 8,780 14, 300 3,750 145,000
154 1,660 8,550 931 | 21,500 14,800 3,330 133,000
140 1,580 9,050 2,450 | 59,900 14,700 3,830 152,000
234 3,040 8,850 3,260 | 77,900 14,700 3,450 137, 000
254 3,630 8,230 1,830 | 40,700 13,270 2,820 | 100,000
317 5,030 7,790 2,280 | 48,000 12,300 2,320 77,000
370 6,230 7,460 1,640 33,000 11,670 2,280 71,400
313 5,170 7,340 1, 160 23,000 10,70 1,950 56, 300
283 4,620 7,310 1,020 { 20,100 9,97 1,810 48,500
315 5,430 7,210 796 15,500 9,5%9 1,570 40, 500
359 6,150 7,250 721 | 14,100 9,570 1,460 37,700
3m 6, 390 7,640 707 | 14,600 9,190 1,390 34,200
533 9, 940 8,000 784 | 16,900 9,0 1,160 28, 400
572 11,400 8,100 957 20,900 9,0% 1,310 32,200
597 12,000 8,280 1,120 25,000 9,2M 1,080 26,900
697 14, 900 8, 260 1,200 | 26,800 9,330 1,030 25, 900
681 | 14,900 8,080 1,210 | 26,400 9,00 950 23, 300
624 13,000 -- - -- 9,4% 925 23,500
550 { 10,800 . - - 9,510 888 22,800
539 | 10,400 - - - 10,070 1,000 27,000
-~ [186,400 208,790 _= | 571,800 | 337,67 —~ 2,220,000

e Estimated or interpolated.
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COLORADO RIVER MAIN STEM--Continued

COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

1950--Conti

49

di t, water year October 1949 to S

April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sed ment
dis-~ Wean dis- Mean dis - Mean
Day | charge | concen- | TOMS charge concen- | T1ON8 charge concen- | T v;s
(second- | tration per (second- | tragion per (second- | ¢rapion N
feet) (ppm) day feet) (ppm) day teet) (opm) ay
1,130 30,500 32,400 7,800 682,000 45,300 5,650] 691,000
e1,000 25,800 20,700 5,020| 403,000 42,400 4,990 571,000
941 22,900 28,800 4,600| 358,000 42,400 4,570 523,000
1,010 23,700 26, 800 e4,400 318, 000 46, 200 4,870 607, 000
815 19,000 25,100 4,100 278,000, 51,800 5,850 818,000
1,080 25,500 25,000 4,000 2170, 000| 56, 100 §,610| 1,000,000
1,070 24,900 26,000 3,950 277,000 54,500 6,880| 1,010,000
1,240 32,000 27,700 3,050 295,000 51,800 5,800 838,000
1,300 37,600 27,000 2,910 212,000 51,800 5,400 755,000
1,510 46,900 25, 600 3,060 212,000 55, 000 6,250 928,000
2,000 71,300 24, 300 2,530 166, 000 56, 100/ 6,570 995,000
3,900 184,000 23,000 2,910 181,000 52,400 5,840 826,000
5,380 | 304,000 21,300 2,420 | 139,000 49, 800 5,110] 687,000
4,830 246, 000 19,400 1,810 94,800 48,800 4,120 §54, 000
4,300 | 201,000 18,400 1,770 87,800 51, 300 4,300 596,000
7,270 | 434,000 18,000 1,520 73,900 53,400 4,800] 692,000
6,990 | 406,000 18,400 1,620 80, 54,000 3,710| 541,000
6,400 351,000 19,400 1,900 89, 500 52,400 3,530 499,000
5,700 | 319,000 21, 300 2,300 | 132,000 51,800 4,090] 572,000
5, 500 319,000 27,000 3,600 262, 000 52,400 4,170 580, 000
5,800 368, 000 34,000 5,390 495, 000 52, 900 3,920 560, 000
6,720 477,000 40, 100 6,430 696, 000 51,300 3,580 496,000
6,780 | 502,000 41,500 6,300 | 706,000 48,800 3,560| 469,000
7,500 | 579,000 41,900 7,090 | 802,000 48, 200 3,260 424,000
7,180 | 618,000 43,800 7,810 | 924,000 46,700 3,110| 392,000
7,980 724, 000 48, 200 7,350 917, 000 45, 300 4,000 489,000
7,840 745, 000 48, 800 7,000 922, 000 42,400 3,800 435,000
7,720 | 744,000 50, 800 7,740 | 1,060,000 40,500 3,300 361,000
7,430 716,000 50,300 7,300 891, 000 39,600 2,480 265, 000
7,500 697,000 48, 800 5,000 777,000 38,300 2,250 233,000
-- = 47,700 5,070 | 653,000 - - -
-- 1,289,000 [ 978,500 -- |13,560,000} 1,474,700 -- 118,420,000
July August September
36, 500 2,180 | 215,000 9,640 1,190 31,000 4,950 339 4,530
34,800 1,940 | 182,000 9,450 071 24, 800 4,780 989 12, 800
32,800 [ 1,700 | 151,000 9,250 €650 16, 200 4,760 847 10,900
30,400 | 1,500 123, 000 9,230 643 16,000 4,750 237 3,040
28,600 | 1,300 | 100,000 8,930 840 20, 300 4,690 166 2,100
27,000 | e1,000 80, 200 8,580 564 13,100 4,500 220 2,730
26,000 1,080 74,400 8,310 554 12,400 4,500 104 1,290
26, 800 1,600 | 116,000 6,000 1,770 38, 200 4,700 125 1,590
26,700 2,400 | 173,000 8,030 967 21,000 4,700 119 1,510
31,700 4,560 |s419,000 8,250 787 17, 100 4,700 500 6,340
32,400 7,200 630, 000 8,210 774 17,200 4,280 4,810 55,600
27,400 | 15,700 [i, 160,000 8,210 804 17,800 4,190 2,400 27, 200
25,300 | 19,000 p,300,000 8,210 621 13, 800 4,160 2,860 32,100
25,300 | 8,900 | 608,000 7,670 2,070 42,900 3,980 704 7,570
24,500 | 7,300 | 483,000 7,380 2,360 47,000 3,890 431 4,530
24,000 4,830 313,000 6,970 915 18,300 4,060 680 7,560
23,000 4,600 2886, 000 6,830 697 12, 800 4,330 544 6,360
21,600 2,870 187,000 6,870 1,000 18, 500 4,410 1,040 12,400
22,700 3,570 219,000 6,790 756 13, 900 4,550 981 12,100
21,300 6,660 383,000 6,580 496 8,810 4,590 965 12,000
19, 300 5,840 304,000 6,470 404 7,080 5, 650 1,100 16,800
18,000 2,360 115,000 6,170 398 6,850 8,580 6,000 139,000
16,800 | 2,560 | 116,000 5,970 250 4,030 9, 360 3,440 86, 900
16,600 2,280 102,000 5, 960 245 3,940 9,940 12,400 333,000
15, 300 2,160 89, 200 5,960 602 9,690 9,590 10,900 | 282,000
14,200 2,230 85, 500 5, 800 1,740 27,700 8,490 8,600 | 197,000
13,200 2,780 89, 100 5,510 998 14, 800 8, 210 6,720 149,000
12,200 3,030 99, 800 5,350 2,650 38, 300 8,080 7,350 | 180,000
11,400 2,240 68, 900 5,190 783 11,000 7,800 7,700 | 162,000
10.“00 1,560 45,200 4,970 267 3,580 7,610 6,350 [ 130,000
10,000 1,880 50, 800 4,910 559 7,410 == - -
706, 400 - |8,358,000 §| 233,750 —- | 555,400 ] 172,970 —- | 1,880,000
Total disch for year ( d-f 5, 584,610
Total load for year (tons)............... 59, 780,000

e Estimated or interpolated.
s Computed by subdividing day.
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COLORADO RIVER MAIN STEM

COLORADO RIVER MAIN STEM~-~Continued

COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.--Continued
Temperature (*F) of water, water year October 1949 to September 1950

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 66 62 -- 52 52 - 53 54 - 62 55
2 - 66 64 - 52 52 - 53 54 -- 62 -
3 85 66 - 62 52 52 52 52 - 56 63 -
4 - 66 - 52 - - 52 52 -- -- 62 -
5 64 . 64 52 - - 52 52 54 65 -- 65
[ 64 - 62 52 52 83 52 -- 54 55 - 55
i 64 66 62 -- 52 53 52 - 54 85 62 55
8 - 64 62 - 52 52 - 53 53 - 83 55
9 -- 64 62 52 52 52 -~ 54 53 - 63 -

10 65 65 - 52 52 52 52 54 -- 55 -
u 85 - - 52 - - 53 54 -- 62 62 55
12 85 - 52 52 - - 53 54 54 62 - 56
13 65 - 52 52 52 52 53 - 54 62 -- $6
14 65 64 62 - 52 52 52 -- 55 . 53 63 56
15 .- 65 52 - 52 52 - 54 55 --. 62 85
16 65 65 53 52 52 52 - 53 55 - 62 -
17 65 64 - 52 52 52 52 54 - 62 62 -
18 64 64 -- 52 - - 83 54 -- 81 63 85
19 64 -- 52 52 - - 83 64 54 62 - 55
20 85 -~ 52 52 53 52 53 - 55 62 - 55
21 86 63 52 - 54 - 53 - 54 62 63 55
22 - 64 52 -- - 52 - 64 54 - 63 55
23 -- 64 52 52 53 52 -~ 63 55 -- 56 -
24 68 - - 52 53 52 53 54 - 63 54 -
25 - ] 63 -- 52 -- -- 52 63 - 63 85 56
26 64 - -- 52 -- - 53 54 55 - - 56
27 66 - 52 52 52 54 63 - 55 63 - 56
28 66 62 52 - 54 53 54 - 55 63 55 55
29 - 62 52 - - 52 - 54 55 63 55 85
30 -- 64 52 -- -- 52 -~ - 56 - 55 --
31 66 - - 52 == 53 - 64 - 63 55 ==

Aver- N .
age - - - - - - . - - .
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TRIBUTARIES ABOVE GUNNISON RIVER

TRIBUTARIES ABQVE GUNNISON RIVER--Continued

EAGLE RIVER BELOW GYPSUM, COLO.--Continued
Temperature (°F) of water, water year October 1949 to September 1950
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GUNNISON RIVER BASIN 73
GUNNISON RIVER BASIN--Continued
GUNNISON RIVER NEAR GRAND JUNCTION, COLO.--Continued
Temperature (°F) of water, water year October 1949 to September 1950
Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 68 49 40 32 34 44 55 51 64 -- k(] 5
2 66 50 41 32 33 45 60 51 62 T3 T4 mn
3 66 -- 42 31 33 44 50 54 58 -- 5 13
4 -- 48 39 33 33 47 50 52 59 -- % 2
5 64 - 39 33 35 47 49 62| 61 - .- 5
8 64 -- 317 38 34 45 55 51 62 -- 70 70
7 63 44 39 33 35 45 52 54 84 - 72 70
8 63 49 40 31 35 44 55 54| 59 -- 6 T
9 83 47 41 33 34 48 48 54 60 -- 3 --
10 62 47 42 33 35 48 50 54 61 -- 70 62
11 60 43 38 32 35 47 48 517, - - 68 62
12 58 44 34 34 38 43 -- 80 64 - 4 65
13 58 44 34 34 35 41 50 60 62 4 6 --
14 57 47 -- 3: 35 41 52 60 62 T2 4 68
15 57 49 32 32 36 46 50 61 84 3 h{ 65
16 58 45 33 31 36 46 52 59 65 n 6 65
17 58 54 33 34 36 47 52 59 64 7 k(] 64
18 59 47 34 - 38 45 62 57 64 n (3 65
19 51 46 34 35 36 47 50 58 66 70 % -
20 48 45 33 35 37 48 52 58 65 3 2 63
21 48 45 31 - 40 48 54 61 - - n 63
22 50 45 - -- 44 48 54 58 - 73 3 --
23 49 43 - 34 42 47 52 50 63 n n --
24 49 41 32 34 42 50 48 61 64 72 - 58
25 48 42 36 33 41 46 50 59 n % n 65
26 49 40 31 33 43 45 49 54 n 3 - 64
27 43 43 31 34 36 43 52 - 72 % 85 58
28 48 43 3 33 38 43 54 60 2 8 4 65
29 -- 44 31 34 -- 45 49 59 ket 8 4 64
$0 - 44 31 34 - 48 52 61 7 - 2 65
31 49 - 32 34 -~ 50 -- 84 - 8 4 --
Aver-
age 56 45 35 33 37 46 52 57 64 - 3 68
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76 COLORADO RIVER BASIN

DOLORES RIVER BASIN--Continued

DOLORES RIVER AT GATEWAY, COLO.--Continued

Temperature (°F) of water, water year October 1949 to September 1750

Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 60 44 38 33 36 44 48 52 64 70 67 64
2 62 44 36 34 35 43 51 52 85 71 67 66
3 64 45 36 32 34 44 53 54 -- 69 67 65
4 62 46 34 - 33 44 48 51 61 70 66 67
5 62 44 36 33 34 45 48 49 61 71 70 66
6 61 43 35 32 33 44 48 - 63 72 67 65
7 58 42 36 34 34 41 51 52 61 69 68 68
8 56 43 37 34 34 38 - 54 59 70 66 68
9 51 43 39 35 34 44 49 52 59 70 ] 66

10 48 4 40 35 34 44 46 54 170 3 68 63

1 49 44 34 31 34 42 -- 56 63 72 56 59

13 57 41 33 35 34 38 48 57 63 72 67 60

13 51 41 33 35 34 37 49 54 63 69 69 61

14 53 42 33 32 33 38 54 55 64 68 65 59

185 -~ 43 33 34 34 41 50 56 64 68 66 59

16 59 40 35 33 34 43 50 58 64 68 68 59

17 54 41 33 -- 37 46 52 60 63 68 66 57

18 54 41 34 37 36 46 55 57 84 - 67 59

19 49 40 34 36 37 45 53 59 64 - 65 60

20 46 41 34 34 39 47 51 59 63 - 66 57

21 4 39 33 34 41 43 52 59 - - 66 56

22 4 39 32 35 42 45 59 57 65 - 85 57

a3 4 38 33 34 39 47 56 62 85 71 67 58

% 45 38 33 36 40 47 52 62 65 71 65 59

25 47 43 -37 33 40 47 52 62 65 69 67 53

26 48 43 33 34 43 - 52 56 65 70 64 56

27 47 40 33 33 45 42 54 57 68 72 72 58

28 49 40 33 33 46 41 52 60 69 70 66 58

29 45 39 34 36 -- 43 51 58 10 70 64 57

30 44 38 36 34 - 43 52 62 70 66 - 58

31 43 - 33 33 -- 48 -- 64 ~- 68 63 -

Aver-
age 52 42 35 34 37 43 51 57 64 70 66 61
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GREEN RIVER BASIN
GREEN RIVER NEAR JENSEN, UTAH

LOCATION.--At gaging station, 1 mile below Cub Creek and Chew Ranch, 4 miles southeast of
Dinosaur National Monument headguarters, 64 miles northeast of Jensen, Uintah Chunty,
and 12 miles upstream from Brush Creek.

RECORDS AVAILABLE.--Sediment records: May 1948 to September 1950.

EX'IEBE, 19&50.;-Sed:lnent loads: Maximum daily, 296,000 tons Apr. 11; minimum daily,

ons t. 7.

EXTREMES, 1948-50.--Sediment loads: Maximum daily, 367,000 tons June 5, 1949; min‘wum
daily, less than 90 tons on several days in September 1948.

REMARKS . --For records of chemical analyses and water temperatures see Green River at Jensen,.
Utah, p. 80-82, Records of discharge for the water year October 1949 to September 1950
‘glven in Water-Supply Faper 1179.

Suspended sediment, water year October 1949 to September 1950

October November December
Suspended sediment Mean Suspended sediment h:;an Suspended sediment
M dis- Wean 8- Mean
con:‘enu- Tons ch‘m concen- Tons Ch"ge concen- 11;::!
tration per (second- | trption fotd (second- | {rotion day
(ppm) day feet) (ppm) v feet) (ppm)
€100 278 2,140 817 4,720 1,760 93 waz
€80 216| 2,080 689 3,870 1,720 % 418
€100 260 2070 490 2,740 1,700 92 423
€120 a1z 2,02 205 1,610 1,840 94 418
188 528 f 1,950 288 1,510 1,440 93 362
€250 s8] 1,010 310 1,800 1,330 81 312
€300 940 | 1,890 205 1050 | 1,260 89 303
€390 1,30 § 1,860 307 1,540 1,210 87 284
€510 2,160 | 1,830 210 1,040 1,190 119 382
790 3,460 | 1,820 215 1,060 1,220 100 359
900 4,450 | 1,890 201 1,030 1,170 114 360
1,240 6730 § 1,800 148 719 707 108 206
3,800 21,300 f 1,600 141 685 478 120 154
3,510 20,800 | 1,810 142 604 515 130 181
€4, 400 31,700 | 1,810 133 650 510 168 220
4,850 39,300 | 1,790 136 657 510 142 198
3,900 27,500 | 1,710 124 573 626 131 221
3,050 18,700 || 1,680 134 608 729 136 268
2,100 12,500 | 1,730 108 504 736 120 238
1,920 10,800 | 1,750 104 401 964 145 37
1,980 11,600 § 1,750 85 402 948 122 312
1,560 9,270 | 1,710 92 425 960 116 301
1, 500 8,790 | 1,650 80 356 960 115 298
900 552 ]| 1,580 84 358 200 183 445
689 4,350 | 1,550 193 808 900 211 513
682 4,310 | 1,480 193 M 930 204 512
676 4,250 || 1,510 180 734 960 224 581
575 3710 | 1,590 170 730 1,000 160 432
696 4,450 | 1,730 €160 747 1,050 147 417
733 4,490 || 1,750 166 784 1,100 119 353
145 4,430 -- -- - 1,150 105 326
—= | 269,300 | 53,640 - | 33,470 | 32,21 -~ |_1),620

e Estimated or interpolated.
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GREEN RIVER BASIN--Continued

GREEN RIVER NEAR JENSEN, UTAH--Continued

Suspended sed: water year October 1949 to 1950--C. d
January February i March
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- Mean dis- Mean dis- Mean
Day | charge | comcen- | TOBS charge concen- | T°8 ¢ concen- | TOU8
(second- | tration per (second- | tration per (second- | gration per
feet) | (ppm) | 48¥ teet) | (ppm) | eet) oom) | 9
96 306 1,460 195 769 1,600 el,960 9, 530
140 446 1,390 228 856 2,400 e2,700 17, 500
144 a7 1,300 206 723 4,000 | ed,000 43,200
145 431 1,200 249 807 §, 600 e4,300 65, 000
€120 340 1,240 222 743 5, 500 3,900 57, 900
102 281 1,280 225 718 5, 400 €3, 800 52, 500
124 331 1,350 211 769 5,500 | e4, 400 65, 300
134 34 1,350 220 802 5, 500 4,200 62, 400
130 330 1,300 221 776 5,200 1,340 18,800
132 339 1,300 222 9 4,600 990 12, 300
145 384 1,250 189 638 3,810 966 9,940
145 392 1,210 195 637 3,590 986 9,650
151 428 1,180 254 809 3,000 1,100 8,910
139 417 1,160 280 877 2,380 1,020 8,550
128 415 1,140 209 643 2,280 1,260 7,760
122 425 1,120 301 910 2,280 2,610 16, 100
156 643 1,150 224 696 2,37 2, 690 17, 200
155 638 1,170 347 1, 100 2,460 2,600 17, 300
151 514 1,200 264 855 3, 650 2,720 19, 500
e168 603 1,230 154 511 3,030 e3,600 29, 500
€165 628 1,270 152 521 3,140 4,000 33,900
180 622 1,300 144 506 3,270 3,790 33,500
e166 695 1,330 251 901 3,640 4,180 41, 100
e178 774 1, 380 267 995 3,130 2,950 24, 900
e180 816 1,410 272 1,040 2,740 1,600 11,
€185 834 1,440 €580 2,260 2,730 1,420 10, 500
€180 758 1,500 | et,200 4,860 2,780 1,420 10,700
e158 576 1,600 1,700 7,340 2,790 1,390 10, 500
e170 643 - .- - 2,700 1, 140 8,310
€202 791 - - —- 1 24% 1,150 7,550
223 891 - -~ - 2,280 1,180 7,260
- | 182 36,210 -- 33,900 | 104,080 - 146, 900
April May June
3,260 | 1,000 8,650 || 10,000 3,100 6,700 | 18,700 | 2,000 101, 000
2,850 |e2,300 15,800 , 320 1,800 45, 300 20, 100 e2,200 119, 000
3,250 |e4,90 | 43,000 || 8 740 1,650 36,600 | 21,700 | e2, 100 123,000
45710 | 8860 |s111,000 8,480 1,500 34,300 | 23,800 | e2,000 129,000
5930 | 10,200 | 163,000 3,940 1,840 44,400 | 23,400 1,920 121, 000
5,980 | 9,840 | 159,000 9,500 2,500 64,100 | 21,900 1,590 94,000
5,000 |e9,400 | 127,000 9,980 2,600 70,100 || 20,800 1,580 88, 700
4,460 |e8,600 104, 000 9,440 2,700 68, 900 21,000 1,530 86,800
4,680 |e8,500 | 107,000 8,710 2,250 52,900 | 22,000 1,520 , 300
6,180 f[e9,500 159, 000 8,130 2,000 43,900 21,500 1,440 83, 800
9,860 | 11,100 | 296,000 7,600 2,460 50,500 ! 20,500 1,470 81, 400
10,300 | 9,840 | 274,000 7,520 2,150 43,700 | 20,400 1,370 75, 500
8,160 6,320 139,000 7,490 2,000 40, 400 20, 000 1,560 84, 300
6,860 |e2,900 53,700 8,160 | e2,100 46,300 | 19,600 1,340 70, 900
7,440 |e2,840 57,000 9,440 | e2,250 57,300 | 19,300 1,320 68, 600
9,080 | 4,720 |127,000 || 11,700 | e2,950 93,200 | 19,500 1,350 71, 100
12,000 | 4,680 | 152,000 | 14,200 3,140 | 120,000 | 19,900 1,550 83, 300
11,600 | 4,800 | 150,000 | 15,600 3,150 | 133,000 { 20,400 1,260 400
11, 500 4,860 151, 000 17,400 3,440 162, 000 21,100 1,380 78, 600
12,200 4,240 140, 000 19,000 3,020 158, 000 21,200 1,680 96, 200
12,400 | 3,890 | 130,000 || 19,300 3,000 | 156,000 | 21,000 1,320 14,900
11,500 | 4,030 | 125,000 [ 18,900 3,000 | 153,000 | 20,700 1,450 81,000
11,000 | 3,350 | 99,500 | 18,700 2,63 | 138,000 | 19,900 1,170 62, 500
12, 500 3,000 101, 000 19, 300 2,360 123, 000 19, 400 1,390 72, 600
14, 900 4,000 161, 000 20,400 2,2% 123, 000 19, 000 1, 300 66, 700
15,100 | 3,920 | 160,000 [ 21,600 3,380 | 139,000 | 19,000 1,000 55,900
13,000 | 3,050 | 107,000 | 22,700 2,440 | 150,000 | 19,000 1,100 56, 400
11,700 | 2,620 1800 | 20,700 2,360 | 132,000 | 18,300 1,170 57,500
10, 700 2, 400 69, 300 18,800 2,180 111,000 17,200 1,180 55, 300
9,950 2,000 53,700 17,800 1,980 , 200 15, 900 el,140 48, 600
- - - | 17,600 1,850 87,900 -- -- -
Py . 3624000 425 150 -- 12,822,000 | 605,900 -- | 2,447,000

e Estimated or interpolated.

s Computed by subdividing day.
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GREEN RIVER BASIN~-Continued
GREEN RIVER NEAR JENSEN, UTAH--Continued

v

Suspended sediment, water year October 1949 to September 1950 --Continued

July August b
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- Mean dis- Mean dis- Mean
Day | charge | copcen- | TOPS charge concen- | 108 charge concen- | 1008
(second- | tration per (second- | ¢ration per (second- | ¢{ration per
feet) (ppm) day fset) (ppm) day feet) (ppm) day
14, 400 1,090 42,400 5,040 150 10, 200 1,750 65 307
14,000 915 34,600 | 5,220 750 10,600 | 1,700 34 156
13,400 906 32,800 || 4,940 534 6,900 | 1,640 44 195
13,200 1,040 37,100 4,570 457 5, 640 1,580 48 205
18,400 | 1,070 38,700 § 4,280 350 4,040 ] 1,510 56 228
13,800 | 1,110 41,400 § 4,000 214 2,310 ] 1,450 41 161
13,800 1,000 40, 600 3,820 249 2,57 1,400 38 14
13,700 1,080 39,900 3,760 191 1,940 1,370 e50 185
13,400 | 1,030 37,300 § 3,730 190 1,010 | 1,380 €200 745
18,000 | 1,080 37,000 § 3,660 176 1,740 | 1,340 121 438
12,900 1,370 47,700 3,620 171 1,670 1,340 112 405
12,200 | 1,360 44,800 | 3,320 176 1,580 | 1,360 123 452
11,400 | 1,810 40,300 | 3,250 €250 2,190 | 1,610 298 51,480
11, 200 1,090 33,000 § 8,100 250 2,090 | 2,230 1,360 58, 370
10,800 | e1,000 29,200 § 3,040 200 1,640 | 1,970 €200 1,060
10,000 €900 24, 300 8,000 150 1,220 1,880 @220 1,120
9,030 840 20,500 { 3,020 150 1,220 ] 1,940 €700 3,670
8,130 800 17,600 3,020 127 1,040 1,970 650 3,460
7,800 200 3,940 2,870 110 852 1,890 566 2,890
6, 690 155 2,800 2,700 160 1,170 1,880 450 2,280
6,210 87 1,460 | 2,550 168 1,160 | 1,940 347 1,820
5,820 88 1,380 - || 2,410 89 579 | 2,040 720 3,970
5,870 200 2,900 || 2,250 68 413§ 2,490 8,570 24,000
5,120 431 5,960 2,200 151 897 2,210 3,700 22,100
4,900 394 5,210 2,130 m 983 2,100 3,420 19, 400
4,760 331 4,260 [ 2,070 157 817 | 1,080 e2,700 14, 400
4,840 306 3,830 | 2,010 i1 385 | 1,040 el,700 8,900
4,530 285 38,490 1,960 n 376 1,830 720 8,560
4,440 272 3,260 1,890 63 321 1,780 e560 2,790
4,530 250 8,060 1,840 57 283 1,730 560 2,620
4,640 500 6,260 1,810 44 215 -- -- -
200, 730 -- | 687,000 [ 97,080 -- 60,100 | 58,230 - 131,500
Total discharge for year d-f 2,065, 399
Total load for year (tons) 10, 890, 000

e Estimated or interpolated.
8 Computed by subdividing day.
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GREEN RIVER BASIN--Continued

GREEN RIVER AT JENSEN, UTAH--Continued

Temperature (*F) of water, water year October 1949 to September 1950

[Once-daily temperature ement at appr: lyi2m.7
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Jily Aug. Sept.
1 65 44 39 34 35 38 42 49 62 68 1 2
2 62 45| - 34 36 39 43 49 61 68 1 72
3 61 44 38 34 36, 39 43 49 59 69 1 2
4 60 44 37 35 36| 39 43 49 59 70 70 72
5 60 45| 40 35 36| 38 44 50 58 k41 0 72
6 59 44 40 35 36| 38 43 50 60 1 0 72
7 60 43 39 34 37 38 44 48 59 0 k(] 72
8 59 44 39 34 37 37 45 47 59 70 70 2
? 58 44 38 34 36 N 45 48 59 70 70 72
10 56 43 38 34 36 39 46 49 59 " 70 72
11 45 44 38 34 37 38 49 52 61 T2 0 72
12 47 44 38 35 38 38 49 52 - 70 ] 2
13 47 43 37 34 38 38 50 53 63 0 70 72
14 47 43 37 33 38 39 51 53 63 70 70 n
15 48 43 37 33 38 40 52 54 64 70 70 K41
16 49 - 43 37 33 38 40 52 56 65 70 1 70
17 50 42 36 33 38 41 51 58 62 70 1 68
18 50 42 38 33 -- 41 51 55 62 70 1 69
19 47 42 37 33 37 41 51 55 63 70 70 67
20 48 42 36 33 37 41 51 56 65 70 70 65
21 48 41 36 33 37 41 51 58 65 70 70 65
22 47 41 36 33 3 41 51 58 65 70 4 65
23 47 41 35 35 3 41 50 58 65 0 71 64
24 47 40 35 34 37 41 50 60 66 70 70 64
25 46 40 35 35 -~ 41 50 57 66 70 n 64
26 46 40 36 36 37 41 50 57 68 69 k¢ 64
27 45 40 36 35 - 40 50 57 68 L0 L3 83
28 45 41 35 36 38 41 50 58 68 70 1 64
29 42 40 35 36 - 41 50 59 68 70 72 60
30 43 39 34 36 - 41 50 61 68 1 72 59
31 43 - 34 37 -- 41 -~ 62 - k41 72 -
Aver-
age 51 42 37 34 , 31 40 48 54 63 70 ki3 68
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GREEN RIVER BASIN

GREEN RIVER BASIN--Continued
GREEN RIVER AT GREEN RIVER, UTAH--Continued

_ Temperature (*F) of water, May to September 1949
/Once-daily temperature g lly bet:

12m. and6p.m.7

85

Day | Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 59 61 T2 9 1
2 59 61 -~ 80 %
3 60 58 1 8 --
4 58 58 74 Kid %
5 - 59 4 82 3
[} 54 57 72 82 67
1 54 60 - 81 12
8 58 63 71 19 72
9 - 63 74 ki 7

10 61 67 73 ) 68

11 62 - %) ~~ 2

12 59 67 74 € 69

13 62 65 75| 74| 64

14 62 65 n T4 64

15 63 n -- - &

16 61 60 75| ]

17 . 61 68 76| w -

18 60 -- 76, - 67

19 60 67 79 k¢! 68

20 59 67 Kk} k(3 68

21 - 68 kid 4 -

22 57 68 78 ki) 66

23 59 69 76| 3 69

24 61 68 7, 72 67

25 62 68 ki % -

26 64 68 78 w 49

27 64 68 78 ™ 69

28 64 70 76 -l 70

20 64 68 76 w® 69

30 62 70 73 kA 45

31 61 - 82 7 .

A,':; 6 r 75 w| e
Temperature (°F) of water, water year October 1949 to September 1950
/Once-daily temperature measurement generally between 12 m. and 6 p. m. /

Day | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 65 48 42 32 34 39 50 53 65 7 75| .-
2 65 48 41 32 33 - 52 54 64 72| 7 72
3 65 48 40 - 33 36 51 65 62 72| ™ k(]
4 60 4 40 .- 34 39 53 50 63 3] 3 -
1] 61 47 38 32 34 -- 52 51 64 70 k] 7
[] 684 46 35 32 34 36 54 50 64 73 73 73
7 59 46 38 32 3 34 53 50 60 7 8? 8
8 55 43 38 32 - 35 53 50 61 2 72 %
9 50 44 39 32 35 34 - 51 62 74 73 4

10 52 44 38 - 34 36 93 53 62 % 72 0

11 52 -- - - -— 36 50 85 64 3 K& 66

12, 51 45 36 33 36 36 56 57 63 73 7 ki

13 - 44 33 33 35 37 52 57 63 72 7 70

14 55 - 31 32 36 36 53 61 64 9 7 69

15 56 48 32 33 36 41 52 62 63 75! 7= 65

16 57 44 33 33 37 39 54 83 [} 75 = 67

17 ~-- 44 34 - 3 38 54 63 66 7 ™ 64

18 65 4 34 34 38 43 - 63 68 72 7 65

19 61 40 35 35 38 43 54 - 66 3 Kk 61

20 49 44 33 34 39 43 54 61 68 14 7 62

21 48 42 32 35 39 46 55 62 69 -- 7 64

22 50 42 - 34 37 46 60 60 0 - -- 64

23 .- 40 32 35 39 45 61 62 69 4 ™ 62

24 48 39 33 35 41 48 56 61 68 % 7 63

25 50 42 35 33 38 44 - 60 70 % ™ 64

26 50 42 33 34 41 44 55 60 68 5 = 65

27 51 42 33 34 38 44 50 61 68 73 7 62

28 - 44 32 32 40 45 51 61 70 % 73 65

29 -- -- 33 33 -- -- 53 61 68 75 77 84

30 49 42 33 34 -~ 46 53 63 70 14 ™ 59

31 47 - 34 - - 45 - 63 - 69 7 -

Aver-
age 54 44 35 33 37 40 53 58 66 3 74 67




COLORADO RIVER BASIN

GREEN RIVER BASIN~-Continued
GREEN RIVER AT CREEN RIVER, UTAH--Continued
Suspended sediment, water year October 1949 to September 1950

October November DNecember
Suspended sediment Mean Suspended sediment Mean Suspended sediment
Mean dis- Mean dis- [ Mean |
concen- | TOnS charge concen- | TS charge concen- Tov;s
tration per (second- | ¢ration ol (second- | grayion | B2
(ppm) day feet) (ppm) y feet) (ppm) y
4,380 26,100 3,770 813 8,280 2,810 150 1,140
2,600 19,200 3,680 872 8,660 2,890 144 1,120
6,100 41,000 3,630 1,210 11,900 2,970 167 1,340
4,700 25,900 3,570 1,080 10, 400 2,940 162 1,210
2, 550 28,900 3,490 1,050 9, 890 2,890 138 1,080
4,650 23,200 3,460 603 5, 630 2,790 148 1,110
2,750 13, 300 3,430 970 b, 280 2,760 180 1,340
1,950 10,500 3, 350 932 4,810 2,660 150 1,080
1,600 9,070 3,280 482 4,280 2,610 133 931
900 5,710 3,260 388 3,420 2,660 209 1, %00
2, 340 s 25, 800 3,260 390 3,430 2,660 e180 1,290
9, 600 105,000 3,160 326 2,780 2,540 153 1,050
10,000 89, 600 3,180 287 2,460 2,350 181 1,150
6,350 53,700 3,240 344 3,010 1,960 198 1,060
3,400 28,700 3,160 250 2,130 1,180 180 513
1,700 15,000 3,070 283 2,350 887 175 419
1,210 10, 800 3,070 229 1,900 854 149 344
1,350 13, 100 3,130 203 1,720 956 120 310
8,230 | s129,000 3,130 212 1,790 1,090 929 281
4, 400 04, 200 3,070 207 1,720 1,380 95 v
4,000 52, 600 2,990 168 1,360 1,520 115 472
1,120 96, 700 2,990 154 1,240 1,760 el70 808
7,550 88, 100 3,020 180 1,470 1,890 222 1,130
5,000 53, 200 3,060 180 1, 460 1,870 187 944
2, 650 27,500 3,020 193 1,570 1,930 173 902
1, 620 186, 400 2,980 205 1,600 1,770 140 469
1,180 12,100 2,940 190 1,510 1,700 114 242
1,100 11, 300 2,920 199 1,570 1,870 176 889
1,140 11, 700 2,890 €180 1,400 1,960 160 847
857 8,720 2,810 172 1,300 2,080 171 960
818 8,440 - - - 2,170 150 879
Total-| 104, 200 e 1,115,000 96, 020 - 110, 400 64, 437 -- 27,740
Janusry February March
2,210 166 991 2,760 231 1,720 3,260 800 17,040
2,260 106 647 3,020 251 2,050 3,430 e800 7,410
2,250 184 1,120 3,050 207 1,700 3,680 553 5, 490
2,200 150 891 2,840 190 1,460 4,170 1,050 11, 800
2,100 348 1,970 2,540 143 981 7,270 4,980 | s 103,000
2,050 246 1,360 2,370 166 1,060 | 8,950 | 5170 | 125000
2,000 304 1,640 2,350 185 1,170 | 9,320 | 4,750 | 120,000
2,020 380 1,960 2,490 327 2,200 8,860 3,260 85,200
2,020 300 1,640 2,580 336 2,340 | 9,290 | 3,300 | 82,300
2,000 246 1,330 2,790 310 2,340 9,450 3,880 99, 000
1,870 162 818 2,810 e260 1,830 9, 150 3,800 93,900
1,800 957 957 2,660 211 1, 520 1,870 3,680 78, 200
1,770 119 569 2, 660 195 1, 400 7,160 2,830 54, 700
1, 128 653 2,540 230 1,580 6,620 2,700 48, 300
1,890 248 1,270 2,540 186 1,280 9,980 1,830 29, 500
2,060 197 1,100 2,510 201 1,360 5, 380 1,380 20,000
2,210 e240 1,430 2,460 206 1,370 5,000 1,240 16, 700
2,490 280 1,880 2,420 163 1,070 4,840 1, 620 21,200
2,510 345 2,340 2, 400 164 1,060 4, 660 1,380 17, 400
2, 420 240 1,570 2,440 168 1,110 4,660 1,420 17,900
2,370 289 1,850 2,490 189 1,270 4,530 1,450 117,700
2,460 286 1,900 2,490 198 1,330 4,00 1,330 16, 200
2,560 308 2,130 2, 560 200 1,420 4,680 1,320 16, 600
2, 580 361 2,510 2,640 250 1,780 4,840 1,560 20, 400
2,600 465 3,260 2,740 289 1,990 4,840 1,410 18, 400
2,700 369 2,690 2,890 500 3,900 5,160 1,330 18, 500
2,780 350 2,630 2,990 995 4,800 4,900 1,410 18, 700
2,600 248 1,870 3,070 690 5,640 4,630 1,900 24, 500
2,700 354 2,580 — - - 4,520 | el,400 16, 500
2,640 229 1,630 - - - 4,200 1,350 15, 300
$locmmea| 2,780 €230 1,730 - -- - 4,110 1,320 14, 600
Total-{ 71, 000 - 0,980 || 73,900 - | 2,730 | 179,640 - |1,241,000
e Estimated.

s Computed by subdividing day.



GREEN RIVER BASIN

GREEN RIVER BASIN--Continued

GREEN RIVER AT GREEN RIVER, UTAH--Continued
Suspended sediment, water year October 1949 to September 1950--Continued

April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- [Mean dis- ™ dis~ —Mean |
Day | charge | concen- | *0ODS charge conecael;- Tons charge concen- | TO08
(second- | tration per (second- | tration per (second- | yration per
feet) | (ppm) day feet) (opm) day feet) (opm) day
4,020 950 10, 300 12, 500 2,720 91, 800 24,000 3,120 202, 000
3,820 810 8, 350 12,000 2,400 77,800] 25,500 2,880 198, 000
3,65% 716 7,650 11, 600 2,280 71, 400 217,600 3,510 262,000
3,630 840 8,230 11,200 2,490 75, 300 28,800 3,150 245,000
3,820 975 | 10,100 { 10,800 [ 1,960 57,200] 29,100 3,080 242,000
4,410 988 11,800 10, 600 2,210 63, 300 29,800 3,410 274,000
6,650 2,200 39, 500 11,300 | 2,000 61,000f 29,100 3,000 236, 000
7,760 4,850 | 102,000 11,700 2,510 79,300 29,400 2,930 233,000
7,120 | 8,350 | 161,000 § = 12,000 | 2,120 68,700 29,100 3,140 247,000
6,360 | 8,180 | 140,000 11,400 | 2,060 63,400 28,400 2,580 168, 000
6, 260 5,870 99,200 10, 500 2,000 56,700 28,000 2,430 164,000
8,140 | 5,010 | 110,000 9,880 | 2,540 61,800] 26,900 2,900 211, 000
12,800 8, 2817, 000 9,280 2,230 55,900 26,900 2,580 187,000
11, 500 3,380 | 260,000 8,910 2,090 50,300 27,000 2,320 1€9, 000
9,960 6,280 | 169,000 8,950 | 2,300 55,600 26,400 2,400 171, 000
8,860 4, 500 108, 000 9,490 2,000 61, 200 26,100 2,200 155, 000
9,110 | 4,150 | 102,000 11,500 | 2,600 80,700 | 25,800 2,190 153, 000
12, 200 5, 750 189, 000 14, 500 3,650 143, 000 26,200 2,030 144, 000
14,400 | 6,280 | 244,000 18,400 | 4,180 208,000 26,600 2,180 157,000
14,000 5,910 223,000 21, 200 4, 600 263, 000 27,000 1,940 141, 000
14, 500 5,920 232,000 22,700 4, 600 282, 000 27,200 1,710 126, 000
16,400 5,780 | 240,000 23,800 | 4,160 267,000 { 26,700 1,970 142,000
14,700 | 4,800 | 191,000 24,200 | 4,040 264,000 § 26, 600 1,960 141,000
14,000 4,470 169, 000 24,400 3,830 252, 000 25, 600 2,190 151, 000
14,800 { 4,360 | 174,000 25, 400 3,850 264,000 | 24,600 2, 300 153, 000
17,200 5,220 242, 000 26, 600 3,800 273,000 || 23,800 1,860 120, 000
18,400 | 4,950 | 246,000 27,800 | 3,930 295,000 | 23,100 1,670 104, 000
17,000 | 4,400 | 202,000 27,900 | 3,350 252,000 f 22,400 1,770 107,000
14,500 | 3,400 | 133,000 21,600 | 3,650 272,000 | 21,800 1,690 99, 500
13, 600 2,940 108, 000 gg,goo 3,710 253,000 20, 400 1,770 91, 500
- = - , 900 3, 340 16, 000 - -- --
312, 570 ~= 4,227,000 || 517,410 4,632,000 § 789,900 --_| 5,2r0,000
July August p
19,200 1,740 90, 200 5, 580 820 12,400 | 2,350 86 546
17, 600 1,960 93,100 5,510 480 7,140 2,260 8 476
16, 600 1,240 55, 600 5,540 475 7,110 | 2,210 110 656
16, 000 1,510 65,200 5,850 610 9,630 2,170 €65 381
15, 400 1,350 56,100 5,910 695 11,100 2,100 56 318
15,000 1,180 47,800 5,610 566 8, 570 2,080 54 303
15, 600 1,800 82, 500 $,250 580 8,220 2,020 46 251
11, 800 5,920 |s292,000 4,940 361 4,820 2,000 81 437
16,900 5,760 | 263,000 4,690 268 3,39 | 2,080 370 2,080
16,000 | 3,200 | 138,000 4,470 246 2,970 | 2,100 820 4,650
15, 600 2,140 90, 100 4,350 170 2,000 | 2,170 | e1,070 6,210
15, 600 ,540 | 107,000 4,260 151 1,740 2,130 1,000 5,750
14,800 3,680 | 147,000 4,170 162 1,820 | 2,080 903 5,070
14,000 | 2,850 | 100,000 4,050 121 1,3% | 2,080 1,130 6,350
13,000 | 2,450 86,000 3,910 108 1,140 | 2,060 1,110 6,170
12,400 1,990 66, 600 3,770 84 855 2,040 950 5,230
11,900 1, 600 51, 400 3,570 82 790 | 2,420 950 6,210
11, 400 2,710 83, 400 3, 460 234 2,19 | 2,810 810 6,150
10, 700 6,850 | 198,000 3,490 134 1,260 | 2,760 700 5,220
9,790 3,100 81,900 3,510 238 2, 260 2,790 500 3,770
9,030 1,380 33, 600 3,570 166 1,600 | 2,860 1,210 9,340
8,340 1,320 29, 700 3, 460 104 972 2,860 1,740 13, 400
7,120 1,020 21, 300 3,200 100 888 | 2,940 1, 580 12, 500
7,190 140 14, 400 3,160 85 125 2,970 1,070 8, 580
6,720 730 13, 200 2,990 86 694 3,020 892 1,270
6,300 680 11, 600 2,840 90 690 3,180 790 6,780
6, 120 587 9,700 2,710 96 702 | 3,400 800 7,340
5,980 468 7,560 2, 84 599 3,240 660 5,710
5,810 489 7,670 2,510 108 32 3,050 7598 6,240
5,950 880 14,100 2,460 164 1,090 2,860 567 4,380
5,710 €900 13,900 2,400 92 596 -- - -
370, 160 - 147,00
Total harge for year (; .. 2,178,247
Total load for year (tons) .. 19, 330,000

e Estimated.

8 Computed by subdividing day.
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Temperature (°F) of water, water year October 1949
[Once-mly temp(:rature 8 e lly b

DIRTY DEVIL RIVER BASIN--Continued
DIRTY DEVIL RIVER NEAR HITE, UTAH--Continued

to September 1950
9a.m. and2p.m./

DIRTY DEVIL RIVER BASIN
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Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 65 48 45 34 36 47 58 80 78 95 - 89
2 83 §0 40 36 33 49 64 61 kil 97 83 76
3 65 48 40 32 32 48 48 80 80 89 81 88
4 85 50 40 32 34 53 51 80 68 86 80 81
5 65 50 38 32 34 50 48 88 73 9 83 80
[ 63 48 38 32 36 48 51 89 72 95 79 81
1 -~ 48 4 32 42 45 53 57 % 86 kil 83
8 - 49 40 33 42 44 53 57 87 76 82 ki
9 52 48 42 34 - 47 58 57 87 14 81 3

10 50 48 40 35 41 48 63 57 80 . 4 71
11 50 48 36 33 41 - 53 63 - 81 - n
12 54 15 32 .- 40 - - 62 .- 83 87 n
13 58 44 32 34 39 44 54 78 83 K3 80 5
14 65 44 32 34 38 45 58 89 82 8 86 67
15 58 45 35 34 38 48 58 72 m ki 93 [.]
18 61 45 - 36 38 48 57 94 66 - m 66
17 60 48 -- 34 39 41 61 66 83 3 85 63
18 67 45 37 36 L] 45 80 3 k(3 -- 86 66
19 50 -- 38 36 42 45 58 64 5 ™ - -
20 45 45 37 36 “ 47 63 - 62 72 - 85
21 -- 44 33 38 44 46 61 - 87 " 87 63
22 -- 45 32 36 44 51 56 n - 89 89 0
23 - 44 32 40 42 48 59 80 88 85 84 63
24 43 32 40 44 51 80 85 - 87 13 64
25 53 43 32 33 - 48 63 86 88 85 ki 65
26 54 44 33 32 - 49 63 70 k'] 83 89 63
37 50 4 33 32 50 45 59 85 95 81 89 64
28 54 43 32 33 52 47 60 70 94 81 81 65
29 -- 43 33 39 - 55 - 68 96 80 83 62
30 50 43 2 37 - - 61 2 2] ™ 91 60
31 $0 -~ 32 37 - 54 - 3 - - 88 -
Aver-
age 86 46 36 35 40 48 57 89 82 82 83 n
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SAN JUAN RIVER BASIN
SAN JUAN RIVER AT ROSA, N. MEX.

LOCATION,--At gaging station about 75 feet upstream from highway bridge, a quarter of a
mile downstream from Piedra River, and 1 mile north of Rosa, Rio Arriba County.
DRAINAGE AREA.--1,990 square miles, approxintel;.
RECORDS AVAILABLE, --Water temperatures: March 1949 to September 1950 (discontinued).
Sediment records: March 1949 to September 1950 (discontinued).
, 1949-50.--Water temperatures: Maximum,Kobserved, SO°F Aug. 10; minimum,
freezing point on many days during winter months,
Sediment loads: Maximum daily, 33,800 tons Apr. 21; minimum daily, 3 tons Oct. 10.
EXTREMES, March 1949 to September 1950.--Vater temperatures: Maximum, 80°F Aug. 10,
1950; minimum, freezing point on many days during winter months.
Sgg:-e% lg;gg: Maximum daily, 77,400 tons Apr. 13, 1949; minimum daily, 3 toms
. 10, .
REMARKS , --Records of discharge for water year October 1949 to September 1950 given in
Water-Supply Paper 1179.
Temperature (°F) of water, water year October 1949 toe September 1950

/Once-daily p a.m. and 8 a m,,

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May l June July Aug. Sept.
1 58 45 31 33 32 .- 42 45 49 63 ale 62
2 §7 42 31 33 32 38 43 48] 50 58 a7 -
3 56 40 31 33 32 38 44 49 52 59 aT4 -
4 55 41 31 32 32 40 39 48 49 80 a76 a6s
5 54 40 31 31 33 32 39 39 48 88 a87 a6y
[3 50 44 31 32 33 40 43 41 52 62 a69 a70
7 52 40 31 32 33 40 44 44 a58 69 a68 a6o
8 50 40 31 32 32 32 46 45 48 61 a74 a69
9 48 40 33 32 33 36 44 42 46 4 a3 55

10 41 42 33 32 32 39 38 45| 49 65 aé0 56
1 42 40 32 32 33 35 41 42 67 65 a64
12 44 38 31 32 33 32 41 46 51 67 80 51
13 48 38 31 32 32 32 45 46 50 66 a68 50
14 46 36 31 32 31 31 45 48 52 64 a%eé 52
15 42 36 31 32 33 36 44 48 52 61 aT4 -
16 44 36 32 32 33 36 44 49 52 64 a5 256
17 44 36 32 32 33 37 42 50 56 62 62 269
18 46 35 33 32 34 40 44 50| 54 63 a69 262
19 49 35 31 33 33 38 41 46 55 61 87 51
20 40 36 32 33 34 40 43 45 50 61 7 53
21 40 35 32 32 36 35 44 48 53 a67 -~ 262
22 38 34 32 32 33 37 48 47 56 a?® 64 amd
3 40 32 32 32 34 a49 56 49 52 a79 a7 -
24 39 31 33 33 33 40 47 49 59 269 aT4 a69
25 40 32 32 32 35 41 43 49 63 a74 a4 269

26 50 32 32 32 35 35 44 49| 56 a5 62 268

27 50 31 32 32 35 34 46 47 56 a7l - 268

28 52 32 32 34 37 34 46 49 64 a7l 55 a7l

29 48 32 32 33 - 35 48 49 59 a74 a55 a7

30 47 31 32 33 -- 38 46 49 64 a?5 262 -

31 44 - 33 32 ~- 41 -- 51 -- a76 a0 -
Aver-
age 47 37 32 32 33 37 44 47 54 67 69 63

a Observations made after about 5 p. m.
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER AT ROSA, N. MEX.--Continued

d water year October 1949 to 1950
October November December
Suspended sediment Mean Suspended sediment Mean Suspended sediment
Mean dis- Mean dis- Mean
concen- | Toms charge | concen. | 1908 concen- | TO"
tration | Per | (second- | grasion | He¥ | (second- | tration | B2
(ppm) i feet) | (opm) v fee) | (ppm)
i1 187 257 210 } 1 6
21 18 260 9 8 210
21 16 251 180
7 5 251 175
9 [] 248 N 162
[} 4 248 127
13 8 236 141
14 8 250 168 54 e
[ 4 230 14 9 224
3 3 245 236
8 ] 294 155 )
15 11 263 |J 59 )
10 8 216 93
11 8 236 114
9 ? 257 140
) 269 165
266 || 180 | a2 ’
272 1 8 200
266 200
260 200
42 34 263 180 |J
254 |) 150 [)
236 |) 150
219 150
L 224 150
) 219 || 11 7 160 | » 16 7
210 160
213 170
9 7 216 160
218 200
-- - - 200 }J
-- 681 7,325 - 232 5, 189 -- 397
January February March
1 180 567 e2, 660 4.100
180 576 2, 160 3 300
100 514 1,550 2.150
220 39 23 448 1,960 2.870
250 444 942 1.130
r 17 8 300 523 1,780 2.490
440 448 530 421 870 989
489 485 840 355 320 307
389 310 309 358 260 2n
308 225 187 365 158 158
2 257 88 61 348 188 177
251 112 % 327 196 173
242 150 28 272 98 72
208 210 118 251 135 9
224 270 163 294 160 127
L 14 7 224 232 . 140 3n 124 104
260 302 212 341 330 304
304 528 433 444 720 863
327 925 817 458 836 1 030
361 912 864 460 470 584
J 409 1,220 1, 350 468 390 498
A 358 830 802 485 222 291
304 440 361 518 266 372
334 510 460 587 444 6880
365 840 828 652 790 1.390
2% 13 390 1,770 1,880 581 410 643
604 4, 520 7,370 472 320 408
662 3,240 5,790 400 208 230
- - - 387 117 122
- - - 405 98 105
J - - -- 497 161 216
- 268 9,000 [ 23,610 | 18,516 - | 35 €30
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER AT ROSA, N. MEX.--Continued

Suspended sediment, water year October 1949 to September 1950--Continued

April May June
Mean | Suspended sediment | Mean | Suspended sediment | Mean | Svspended sediment
dis-  Mean dis- [ Mean dis- I Nfean |
Day | charge | concen- | TODS charge concen- | 1ON® charge concen- Tp:’
(second- | tration per (second- | tration el (second- | yration oy
feet) | (ppm) | 97 feeth | (ppm) v feet) (ppm)

55 1,080 2,200 2,230 322 1,940 2,920 380| 3,000
1,140 4,460 13,700 2,200 374 2,310 2,920 400 3,150
1,500 4,880 19,000 2,360 341 2,170 2,920 s0s| 2,400
1,370 2,870 10, 600 2,290 276 1,710 2,550 181 1,110
1,170 1,360 4,300 2,000 316 1,710 2,170 136 797
1,330 1,750 6,280 1,600 100 4568 2,060 150 834
1,410 1,880 7,160 1,450 100 392 2,360 174| 1,110
1,790 4,260 20, 600 1,290 3 254 2,170 124 721
1,900 2,160 11,100 1,170 87 275 1,950 66 347
1,540 1,380 5,740 1,210 68 222 1,900 62 318
1,290 939 3,270 1,250 1 250 1,950 80 a2
1,330 1,140 4,090 1,370 92 340 2,000 70 a8
1,410 826 3,140 1,370 74 274 1,900 532 267
1,540 1,250 5,200 1,350 62 223 1,790 42 203
1,540 1,520 6,320 1, 690
1,450 850 3,330 1,640
1,370 680 2,520 1, 500
1,500 1,200 4,860 1,450
1,790 1,530 7,390 1,370
2,000 2,510 13,600 ,

2,420 5,180 33,800
2,760 3,660 27,300
2,920 3,930 31,000
3,070 2,980 24,700
2,920 1,820 14,300

2, 690 1,200 8,720
2,620 764 5,400
2,550 657 4,520
2, 550 942 6,490
2,290 616 3,810
55, 915 - 314, 400 2
TJuly

572 10 15
536 19 20
506 26 36
480 28 36
460 35 43
460 44 55
448 46 56
458 26 32
586 299 473
581 1,070 1,680
kil 429 975
652 980 1,730
563 320 486
609 550 904
558 1,400 2,110
§54 550 823
407 108 145
480 68 84
493 k&) 97
464 114 143
417 83 93
383 113 17
387 254 265
362 2,000 1,950
348 500 470
355 130 125
33 350 313
301 180 146
311 62 52
291 51 40
260 26 18
14,458 -- 13,530

Total disch for year ( d-foot-days)
Total load for year (tons)

e Estimated or interpolated.
s Computed by subdividing day.
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER NEAR BLANCO, N. MEX.--Continued

Temperature (°F) of water, water year October 1949 to September 1750
/Once-daily temperature measurement, generally between 5 p.m. and 8 p. m. 7

"during period Oct. 19 to Dec. 10, measurement between 7 a. m. and 10 a.m,

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 83 41 37 34 32 44 56} 55 61 Kt 74 -
2 63 40 36 35 35 45 51 b58 81 K} 3 n
3 64 41 35 32 35 - 50 54 85 81 k4 k{] 72
4 65 41 35 32 35 48 §2| 45 56 6 % 73
5 62 41 36 b32 34 b46 52 48 60 64 74 K¢}
] 63 42 33 b32 35 45 52 58 3 72 k¢
T 59 42 38 34 37 41 52 50 64 k] ki 69
8 §8 39 38 34 37 44 54 51 59 T4 4 70
9 50 42 38 34 36 43 48| §7 81 k(] 3 69

10 §2 44 39 32 37 45 51 54 65 k(] n 64
11 53 42 30 32 35 47 54 61 68 % .- 65
12 56 39 32 33 34 40 63 61 87 16 T2 66
13 58 39 32 35 37 44 54 58 83 73 13 65
14 61 39 b33 32 37 43 53] 61 67 T4 72 64
15 60 38 b34 32 40 43 52 61 T 74 70 61
16 59 39 32 35 40 48 55 63 70 78 T2 61
17 58 38 32 33 44 51 58 65 2 T4 n 61
18 54 38 b33 35 43 49 58 60 86 70 70 60
19 50 39 34 35 45 51 § 58 68 5 70 63

20 45 39 34 35 43 49 56| 59 68 16 n 63

21 41 40 34 36 40 40 57 61 Ky T4 T 61

2 45 38 33 35 39 49 55 60 64 a6s n 59

23 43 38 35 35 40 52 85 57 10 k(] -- 61

24 45 39 35 33 48 52 52 59 70 k¢ 70 60

25 44 37 33 32 48 48 52 57 n 74 n 59
28 45 38 34 34 50 43 54 60 6 3 ki3 80
27 44 3% 34 33 46 40 54 59 72 74 3 62
28 43 39 b33 32 46 43 55 60 73 74 72| ab4
29 44 38 b3s 33 -- 49 54 59 13 k{3 72 62
30 44 37 35 32 - 50 65 62 % 3 72 82
3 42 -- 34 32 -- §2 - 61 - 267 ki) --
Aver-
age 52 39 34 33| ' 46 54 58 67 74 72| 64

a Observations made between 7a. m. and 10 a. m.
b Observations made between 10:30 a. m. and 2:00 p.m.
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER NEAR BLANCO, N. MEX.--Continued

d codi

water year Qctober 1948 to September 1950

October November December
Suspended sediment ‘Mean Suspended sediment Mean Suspended sediment
Wean dis- Mean dis- Mean
concen- | TOns charge | concen- | TOMS charge concen- | TOB8
tration | et | (second- | ‘tration | £6F | (second- | graion | ¥
(opm) | % feet) | (opm) v feet! | (ppm) d
2,000 3,400 308 202 } 17 10
297 303 287 194
137 163 290 182 )
102 115 284 (e) 15 160
] 83 274 138
50 49 262 128
62 59 253 130 30 13
44 40 256 140
42 40 265 165
32 36 259 15 11 200 |J
44 58 200 190 [y
38 41 324 105
34 42 28¢ ) 100
48 57 250 100
40 48 262 120
32 14
34 38 250 150
38 43 253 18 1 180
39 44 247 200
o 244 215
250 230 J
247 215
247 |) 160
241 [y 160
232 165
C) 31 224 o5 | 2
232 1 205
224 n 0 200
216 205
210 215
207 225 |J
J -- - - 230 [y 38 20
- 5,160 7,676 - 346 5,304 -- 544
January February March I
244 703 3,720 7,960
227 683 1,880 3,430
230 122 1,580 3,080
250 42 29 599 1,760 2,850
| 281 550 859 1,280
38 20 324 579 684 1,070
485 402 526 625 862 1,120
700 2,730 | 5,180 485 609 797
564 2,150 | 3,270 448 328 395
430 856 904 463 230 288
393 435 462 446 184 222
324 250 219 425 187 215
287 200 155 405 243 266
232 164 103 348 119 112
P34 20 241 94 61 341 132 122
244 02 61 374 131 132
259 110 7 390 8 82
334 105 95 425 106 122
413 818 012 550 218 324
442 1,140 | 1,360 512 383 520
409 1,180 | 1,560 555 366 548
508 1,090 | 1,500 535 242 350
438 958 | 1,130 574 182 282
55 4 413 671 748 545 159 234
450 395 480 584 308 486
485 831 826 878 301 716
535 12 | 1,140 555 217 325
874 1,020 | 4,530 442 120 143
) - -- - 409 98 108
-- .- - 390 57 80
t 42 28 - - - 448 5 90
- 848§ 11,106 -- | 25,540 15,874 -- 217,740

e Estimated or interpolated.
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER NEAR BLANCO, N. MEX.--Continued

Suspended sediment, water year October 1949 to ber 1950--C: d
April May June
Suspended sediment Mean Suspended sediment Mean 8 1spended sediment
™ Mean dis-  [Mean dis-  [T"Mean |
coacen- | Tons charge concen- | 10%8 charge concen- 'l'm;s
tration per | (second- | tratioa | BET (second- | ‘¢ration | ROV
(ppm) | o feet) | (ppm) l feet) | (pom)
172 276 2,200 385 2,200 2, 800 846 6,400
1, 500 4,090 2,200 290 1,720 2,950 138 5,880
8,950 2,320 2,320 387 2,420 2,880 439 3,410
2,280 8,990 2,320 328 3,050 2,800 270 2,040
920 3,180 2,260 290 1,770 2, 300 378 2,440
421 1,410 1, 860 204 1,020 2,080 214 1,200
598 2,130 1,550 116 485 2,320 304 1,900
953 3,760 1, 360 140 614 2,390 336 2,170
2,150 | 11,700 1,280 87 301 2,080 212 1,190
1,080 5, 100 1,240 k(] 254 1,960 240 1,270
359 1, 280 1, 320 ki3 274 1,960 96 508
226 81 1,410 86 327 2,080 104 584
308 1,170 1, 500 148 509 2,080 112 629
3368 1,360 1,460 107 422 1,960 165 873
276 1,160 1,460 n 280 1,800 81 394
252 1,050 1,800 156 674 1,750 80 378
208 84 1,750 186 879 1,650 84 374
264 969 1,960 386 2,040 1, 600 76 328
460 2,140 2,020 439 2,390 1, 500 69 279
1, 000 5,160 2,020 182 993 1,460 135 532
2,460 15,000 2,020 372 2,030 1,280 52 180
3,210 23, 700 2, 390 572 3,890 1, 240 118 395
2,960 24, 100 2, 590 932 8, 520 1, 500 528 2,140
1,800 | 15,500 2, 660 670 4,810 1,320 101 360
986 8,040 2, 800 1,300 9,830 1,120 93 281
624 4, 600 2, 800 242 1,830 1,040 n 199
569 3,870 2, 520 246 1,670 950 64 164
472 3,140 2,460 330 2,190 881 50 119
742 5,050 2,320 210 1,320 830 48 108
308 1,990 2,260 184 1,120 855 80 139
-- -= 2, 590 352 2,460 -= - -
-- | 170, 400 62, 500 - -- | 59,170 | 53,508 - 36, 860
July
[ P— 763 m 91
2ecenmen 672 56 102
I 769 74 154
7 S 722 50 917
[ Tom—, 1t 52 100
6--o 722 54 105
Temmeme 678 488 893
[:EEEEE 678 135 247
§ommmme 683 180 332
10-----~ 81 122 257
SRR 799 162 1,640
[T I—— 861 1,080 2, 510
13-ceune 799 1,130 2,440
14eeene 751 1,040 2,110
15------ 800 316 683
16---—-- 760 756 1,550
) X EEEEE 720 434 844
18cennan 680 166 305
19+eemnn 640 110 190
20----uu 683 113 208
) EEEEE 635 112 192
P T— 579 105 164
23--cvee 651 101 178
2Meeennn 584 141 222
25. - 517 150 209
26 - 512 2,880 3,980
27 - 425 270 310
28 - 417 258 290
29 - 378 256 261
30 - 386 112 17
) ERE 393 115 122
Total-{ 20,149 —— | 20,900
Total discharge for year (second-foot-days) ..
Total load for year (tons)............. evion
e Estimated or interpolated.

s Computed by subdividing day.
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER NEAR BLUFF, UTAH--Continued

Temperature (°F) of water, water year October 1949 to September 1950
/Once-daily temperature measurement usually in forenoon.

Day | Oct. Nov. Dec. Jan. Feb, Mar, Apr, May June July Aug, Sept.
1 69 45 50 37 37 48 66 64 66 (] 76 72
2 60 47 42 -- 35 48 67 66 4 4 75 82
3 62 46 41 32 33 48 66 68 72 76 5 81
4 61 46 41 32 37 49 85 62 72 6 -- 8
5 63 46 3 32 43 57 62 63 3 78 kil 80
6 62 538 38 32 42 49 62 66 ki 76 6 9
7 58 45 37 32 44 43 62 68 70 4 73 8
8 60 43 38 32 43 42 61 65 69 T4 73 68
9 52 45 41 32 38 43 61 62 73 8 74 62

10 46 47 43 34 38 51 61 68 75 80 74 69
11 57 45 34 34 38 52 61 76 3 8 72 64
12 52 43 32 33 41 41 65 2 1 8 73 63
13 57 43 32 33 43 38 65 71 72 k(] 80 63
14 65 43 32 32 39 41 65 74 74 kil 5 68
15 56 43 32 4 42 46 59 72 9 6 12 64
16 68 44 32 37 42 43 63 ki 76 4 72 67
17 68 44 32 34 42 46 62 72 3 73 71 68
18 57 44 36 33 45 50 m 66 72 1 74 65
19 65 44 34 34 45 46 72 €9 3 3 84 65
20 65 43 37 35 47 47 72 69 5 6 80 64
2 44 42 32 35 48 45 69 74 76 n 79 63
22 45 43 32 33 44 58 70 70 74 72 80 62
23 52 40 32 33 42 61 78 3 69 8 8 684
24 47 42 32 37 44 61 66 69 - 75 77 85
25 49 43 32 35 46 60 4 3 .- k&4 70 61
26 49 48 -~ 34 50 61 kid 57 75 73 80 67
27 49 45 32 35 48 62 78 65 76 6 78 61
28 49 44 32 33 50 59 68 64 76 76 65 62
29 48 43 32 37 -— 61 64 63 7 76 65 64
30 52 40 32 36 -- 64 66 1 ki 83 65 65
31 46 -- 32 40 -- 64 -= 68 -~ 13 69 --
Aver-
age 54 . 44 35 34 42 51 67 68 74 76 74 68
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SAN JUAN RIVER BASIN--Continued
SAN JUAN RIVER NEAR BLUFF, UTAH--Continued

Suspended sediment, water year October 1949 to September 1950

October November - December
Suspended sediment Mean Suspended sediment Mean Suspended sediment
Mean dis- Mean dis- Mean
concen- | 1088 charge concen- T‘“;’ charge concen- Tm;s
tration per (second- | tration fos (second- | tration gy
{ppm) id fee) | (ppm) ol feet) | (ppm)
2,800 5,130 750 1,950 3,950 656 2,350 4.160
1,850 3,110 726 1,600 3, 140 634 1,450 2,480
3,690 59,660 697 2,050 3, 860 634 1,120 1.920
3,200 8,620 685 2,420 4,480 623 881 1,480
2,200 5,350 656 2,220 3,930 612 1,050 1.740
2,110 4,550 651 1,980 3,480 606 1,070 1.750
1,670 3,300 645 1,700 2,960 563 946 1,440
1,620 3,200 606 1,400 2,290 541 904 1,340
1,610 3,210 792 1,500 3,210 542 1,080 1.510
1,640 3,290 144 1,580 3,170 557 1,600 2 410
1,500 3,090 804 1,9%0 4,280 645 1,600 2 790
1,250 2,630 816 2,280 5,020 691 1,600 2 990
1,900 4,090 840 1,700 3,860 679 2,310 4,340
2,400 5,200 888 1,800 4,320 521 1,500 2, 110
3,560 7,610 907 1,640 4,020 428 1,800 2,080
1,800 3,530 852 1,570 3,610 404 900 982
2,000 3,640 768 1,170 2,430 382 . 820 846
3,300 6,250 768 1,380 2,860 451 1,280 1,560
21,300 |=131,000 792 | 1,400 2,990 726 2,100 4,120
30,300 |gs 139,000 768 1,620 3,360 768 2, 100 4,350
18,500 | 58,400 756 1,430 2,920 726 1,420 2,780
10,000 | 29,700 744 1,450 2,910 758 1,300 2, 650
9,600 | 28,800 44 | 1,420 2,850 845 1,780 3,100
6,900 20, 100 144 1,300 2,610 471 1,180 1,500
4,700 13,600 114 1,420 2,740 413 934 1,040
4,220 14,900 732 1,260 2,490 364 e 850 835
3,400 9, 550 744 1,080 2,190 395 1,180 1,260
2,950 7,560 738 1,200 2,390 490 1,200 1,590
2,600 8,020 756 1,200 2,450 476 1,100 1,410
2,250 4,880 685 1,400 2,590 495 1,140 1,520
2,250 | 4,670 -- - - 526 1,380 | 1,960
—- | 553,700 22,512 - | 9,380 17,426 - 66,040
January February _ March
823 1,420 2,390 726 1,510 2,960 991 2,600 6,960
732 el,800 3,160 685 1,250 3,210 1,370 4,400 16,300
720 2,100 4,080 656 1,850 2,920 1,470 3,500 13,900
606 | el,800 2,950 845 1,620 2,820 1,340 4,250 15,400
413 919 1,020 634 1,750 3,000 1,220 5,300 17,500
408 824 908 656 1,460 2,580 1, 100 3,010 8,940
402 173 188 126 1,600 3,140 998 4,300 11,600
397 186 199 1,100 | 4,200 | 12,500 o 2,220 5,860
390 194 204 1,180 7,000 22,300 956 2,450 6,320
420 900 1,020 1,400 | 5,650 | 21,400 935 1,460 3,690
442 1,000 1,180 1,380 | 4,460 | 18,600 822 1,750 3,880
500 1,450 1,960 1,190 | 4,100 | 13,200 822 2,000 4,440
531 1,480 2,120 1,020 | 3,450 9,500 840 1,760 3,990
536 850 1,230 870 2,400 5,640 810 1,780 3,890
536 1,250 1,810 804 2,180 4,730 750 1,230 2,490
547 1,380 2,040 738 1,500 2,990 674 1,000 1,820
446 1,350 1,630 668 1,420 2, 560 623 662 1,110
505 2,200 3,000 691 1,500 2,800 651 1,100 1,930
691 1,500 2,800 114 1,600 3,080 691 900 1,680
762 2,450 5,040 744 1,700 3,410 679 - 1,060 1,940
956 2,900 7,490 852 2,300 5,290 726 998 1,060
991 2,960 7,920 942 2,250 5,720 907 1,420 3,480
1,050 2,980 8,450 935 2,200 5,550 822 1,220 2,110
1,280 4,000 | 13,800, 910 2,260 5,920 858 1,200 2,780
1,070 3,300 9,530 907 | 2,200 5,390 852 1,180 2,110
956 2,500 6,450 858 2,500 5,790 907 1,450 3,550
792 1,650 3,530 894 1,970 4,760 870 1,350 3,170
732 1,370 2,710 1,000 | 2,100 5,670 1,030 1,600 4,450
756 1,950 3,980 - - - 1,000 1,620 4,370
792 2,680 5,730 -~ e- - 882 1, 300 3,1%
804 2,000 | 4,340 -- - - 792 1,100 2,350
20,786 —- [ 112,900 24, 585 _- |84, 500 28, 365 - 168, 390
e Estimated.

s Computed by subdividing day.
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SAN JUAN RIVER BASIN-~Continued
SAN JUAN RIVER NEAR BLUFF, UTAH--Continued

Suspended sediment, water year October 1949 to September 1950--Continus
April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- [~ Mean dis-  Mean dis-  “"Mean |
Day | charge | concen- | TORS charge | copcen. | IOPS charge  concen- | 1°°°
(second- | tration per (second- | tration per (second-  trapion e
feet) (ppm) day feet) (ppm) day feet) (ppm) ay
738 1,050 2,090 3,240 3,300 28, 900 3,920 3,400 36,000
674 1,200 2,180 2,710 2,300 18, 800 4,670 4,100 51,700
679 910 1,670 2,670 2,220 16, 000 4,800 4,000 51,800
876 2,100 4,970 2,890 2,380 18,600 4,880 3,520 46,400
1,680 5,400 24,500 3,300 2,350 20, 900 4,900 3,800 50,300
1,800 5,750 27,900 3,380 3,800 34,700 3,980 4,000 43,000
1,470 4,200 16,700 2,750 3,220 23, 900 3,170 2,650 22,700
1,550 2,900 12,100 2,450 1,980 13,100 3,300 2,580 23,000
1,730 2,550 11,900 1,960 1,900 10, 100 3,870 2,720 28,400
2,440 5,000 | s35,900 1,750 1,800 8, 500 3,310 2,030 18,100
2,550 6, 950 47,900 1,630 1,600 7,040 2,970 2,580 20,700
2,110 5,150 29,300 1,540 2,180 9,060 3,140 1,420 12,000
1,790 3,400 16,400 1,560 1,900 8,000 3,390 2,200 20,100
1,680 3,950 17,900 1,630 1,820 8,010 3,620 2,150 21,000
1,780 2,220 10,700 1,780 2,100 10,100 3,370 1,780 16,200 "
1,930 2,500 13,000 1,760 1,510 7,180 3,240 | 2,000 17,500
2,060 2,420 13,500 1,650 2,100 9, 360 2,960 1,700 13,600
1,910 2,500 12,900 2,040 2,300 12,700 2,950 1,750 13,900
1,830 1,800 8,890 2,370 2,850 18,200 2,820 1,900 14,500
1,930 4,000 " 20,800 2,720 2,650 19, 500 2,680 1,710 12,400
2,330 4,600 28,900 2,840 2,700 29,700 2,460 2,020 13,400
2,710 5,000 36,600 2,840 1,820 14, 000 3,150 5,420 565,600
3,420 5,600 | 51,700 3,230 | e2,750 24,000 3,840 12,300 | s131,000
4,080 5,350 58, 500 3,700 2,100 21,000 2,890 e5,900 46, 000
4,240 5,450 62,400 4,230 700 7, 980 2,500 e3,780 25,500
4,270 5,420 62, 500 4,040 845 9,220 2,200 2,780 16, 500
3,810 4,220 43,400 3,980 2,600 27,900 2,030 2,380 13,000
3,540 3, 520 33,600 3,700 2,250 22,500 1,810 t, 850 10, 100
3,440 3,500 32,500 3,870 2,900 30,300 1,730 t, 950 9,110
30-cema- 3,450 2,800 26,100 3,800 3,000 30,800 1,670 t,570 7,080
[ 7 So— -- -- - 3,350 1,160 10, 500 - -- -
Total-| 68,467 -~ 1 767,400 85, 360 -= 519,600 | F@_@ ~=_1 870,600 .
_July August September
1,530 1,350 5, 580 461 1,640 2,040 102 343 94
1,450 1,300 5,090 442 984 1,170 90 i9 46
1,450 549 2,150 461 667 830 106 320 92
1,250 600 2,020 413 €900 1,000 99 208 56
1,180 550 1,750 364 1,020 1,000 [0 214 54
1,130 2,100 6,410 237 600 384 94 . 173 4
1,130 3,000 9,150 248 232 155 99 154 41
1,480 14,000 | s96,400 251 709 480 104 161 45
2,150 39,400 |s243,000 251 500 339 114 400 123
1,390 19,800 74,300 244 151 99 14 420 129
1,420 | 10,900 |s42,200 346 4,620 €6, 550 28€ 2,460 53,160
1,740 12,400 | =60,000 284 3,150 2,420 53¢ 5,100 7,380
1,260 9,400 | 32,000 241 3,250 2,110 10¢ 4,200 4,640
1,280 5,500 19, 200 303 3,800 3,110 36C 3,300 3,210
1,150 3,500 10, 900 360 2,700 2,620 344 2,800 2,600
1,090 3,220 9,480 296 6,700 5,350 31¢ 2,010 1,730
1,120 4,100 | 12,400 269 7,000 5,080 360 1,620 1,570
1,370 3,180 10,000 258 3,000 2,090 282 1,300 L, 340
1,140 2,900 8,930 244 2,000 1,320 89¢€ 5,220 s15, 300
1,050 1,930 5,470 192 1,250 648 3,01 43,000 | s398,000
1,030 2,000 5,560 157 813 345 2,420 | 33,300 | 226,000
921 1,550 3,850 151 450 183 1,560 26, 000 110,000
858 780 1,8i0 129 256 89 1,540 25,000 104, 000
786 1,400 2,970 104 172 48 1,350 11,000 40, 100
726 1,400 2,740 92 177 44 1,170 10, 000 31,600
750 1,750 3,540 92 218 54 1,070 7,500 21,700
114 1,380 2,660 85 207 45 1,090 5,900 17,400
628 1,700 2,880 83 200 45 1,110 5,400 16,200
552 t,500 2,240 85 200 46 935 4,900 12,400
505 2,050 2,800 94 282 72 828 3,300 7,380
kS O 423 1,960 2,240 112 -- --
Total-| 34,463 -- | 689,700 7,349 --_|1,026,000
Total discharge for year(second-foot-days) . 454,958
Total load for year (tons) ........ e . 5,006,000

e Estimated.
s Computed by subdividing day,
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PARIA RIVER BASIN--Continued

PARIA RIVER AT LEES FERRY, ARIZ.-~Continued
Suspended sediment, water year October 1949 to September 1950

October November December
Suspended sediment || Mean Suspended sediment Mean Suspended sediment
—ean dis- e dis- Wem T —
eon:: Tons > ean Tons charge ean Tons
- concen- concen-
tration per (second- | ¢ration per (second- | tration | BET
(opm) day feet) (ppm) day feet) (ppm) day
58,000 5,640 16 | 15
33,800 2,190 16 15
13,000 632 16 17
2,000 81 16 16
841 21 18 18
219 6 16 15 1 16 L !
208 5 16 17
253 5 16 19
267 5 16 20
i6 |/ 2%
17 4 1,470 175
22 15 507 21
18 1 610 18
123 4 17 8.2 418 []
18 8.6 307 7
1 % 4 14 289 1
17 19 460 24
16 2 182 9
1,090 8248 16 31 260 22
8,200 { 81,070 16 | 53 821 117
8,260 758 1 23 846 53
16, 000 1,210 14 15 636 26
3,040 213 16 9.7 323 8
506 3t 16 8.2 279 6
413 25 16 14 €250 9
€500 30 16 12 1 1 222 8
583 35 16 17 478 22
274 15 16 2¢ 702 45
16 24 319 21
126 5 15 |J 28 1,130 85
- - -- 27 414 30
-- 12,270 489 - 60 610.7 - 736
January February March
161 18 32 611 855 36 6, 600 642
782 70 22 275 816 28 5, 680 420
648 56 19 211 819 26 5,460 383
161 3 23 402 835 21 1,860 136
282 8 26 405 831 24 928 60
162 7 40 492 53 21 719 41
182 7 90 | 15,200 85,640 2 €660 35
121 5 115 | 18,400 85,670 1 €570 26
120 [ 54 | 9,600 1,400 30 505 27
180 9 39 | 2510 8289 19 561 29
286 16 38 | 1,900 8216 18 578 26
295 18 38 | 1,410 146 17 461 21
232 16 28 600 45 16 1838 8
137 9 25 955 885 16 135 6
321 21 34 | 1,140 8107 20 212 11
368 27 43 634 4 18 215 10
316 29 40 982 106 16 222 10
756 57 39 971 102 16 346 15
19-e-ee-| 28 461 35 40 | 1,540 166 15 118 5
20-ae-e-| 30 259 21 3 | 2010 201 15
35 484 46 38 | 3,020 310 1%
31 m a7 33 | 3,200 293 15 53 2
38 857 88 26 | 3,270 230 13
63 3,620 5724 28 | 1,760 133 14
81 10,700 | s2,410 29 | 1,080 84 1 2,890 133
43 3,610 8448 29 1,280 100 28 197 15
21 1,230 879 29 643 50 24 1,560 101
26 875 568 30 | 5,540 449 17 874 40
27 €900 872 - - - 16 591 26
34 954 894 - - - 1 350 13
3¢ 522 48 - - - 14 204 8
895 - 4,560 1,064 -- 16,070 592 - 2,210

e Estimated or interpolated,
8 Computed by subdividing day.
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PARIA RIVER BASIN--Continued
PARIA RIVER AT LEES FERRY, ARIZ,--Continued
Suspended sediment, water year October 1949 to September 1950 --Continued
April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sedirrent
dis- [~ Mean dis- ™ Wean dis- [ ~Mean |
Day | charge | concen- | TODS charge | copcen. | TOM® charge | concen. | TS
(second- | tration per (second- [ tration per (second- | ¢ration Ll
feet) (ppm) day feet) (ppm) day feet) (ppm) !
15 30 1 4.2 4.0 N
14 e40 2 4.0 3.8
12 417 2 3.7 3.8
10 e40 1 3.8 3.7
8.2 86 2 4.0 4.0
7.5 [ 4.2 2 o 3.8 1 o
6.4 4.0 3.5
6.4 4.0 3.7
5.9 4,0 4.2
5.9 | 4.4 | 4.0 |J
6.2 2 o 4.7 [y 3.8 |
6.4 5.1 3.8
5.6 4.9 3.8
5.1 4.7 3.8
4.9 |/ 4.6 3.8
4.9 | 4.4 7 o 3.8 2 o
4.9 4.4 3.8
4.6 4,2 3.7
4.4 3.8 3.8
4.4 3.8 |J 3.8 |/
4.4 4 ° 5.8 ) 49 )
4.4 3.8 3.7
4.2 4.0 3.3
3.8 3.7 3.5
4.0 }J 3.7 3.3 \
4.4 3.5t 6 o 3.1 8 o
4.4 3.5 3.8
4.2 [ [} 3.7 3.7
4.0 3.7 3.7 J
4.0 |J 3.8 3.8
-- -- - 4.0 |] - -- --
184.5 - 8 126.1 - 0 112.9 - [
July August
4.0 1 4.2 12 1 4.4 1,000 12
4.0 4.2 112 1 4.4 47 6
4.0 4.2 91 1 4.4 343 4
4.2 4 0 3.9 70 1 4.4 242 3
4.2 5.0 90 1 4.4 191 2
5.1 | 4.4 4 1 4,4 231 3
15 1,630 4.2 128 1 161 193,000 | 82°9.000
70 29, 500 86,680 3.9 9 1 56 184, 000 832, 800
217 228,000 P 228,000 3.9 45 1] 64 164, 000 831,700
194 284,000 |[s257,000 3.9 65 1 32 71, 200 1,280
50 168,000 |s28,400 34 10, 800 85, 310 18 16,900 821
20 102, 000 5,920 90 68,600 |s23,000 15 22, 500 011
12 66, 100 2,220 26 15, 500 85,870 100w 15,800 427
1 42, 100 1, 300 13 31,000 1,090 6.7 1,060 18
9.7 6,370 167 7.4 10, 900 218 5.0 886 12
7.4 989 30 4.1 1,220 15 4.7 231 3
23 26,000 83,640 4.7 501 1] 4.7 k{3 1
8 71,400 |s 30,900 4.7 108 2 4.4 85 1
404 225,000 13440, 000 4.2 199 2 4.4 94 1
48 147,000 | s24,000 4,2 148 2 4.4 85 1
23 102, 000 6,800 4.4 87 1 4.4 24 0
19 78, 100 4,150 6.7 3,170 8104 5.7
15 43,000 1,810 4.4 865 8 5.4
14 2, 360 89 4.4 105 1 5.4
8.5 614 14 7.2 94 2 7.1
1 682 20 14 554 21 7.1 12 0
186 2,77 120 35 31, 500 54,730 6.7
12 1,010 33 18 62, 200 s 8,170 6.7
8.1 845 18 8.9 | 48,600 1,210 6.1
6.4 206 4 6.1 24, 600 405 5.0
4.4 147 . , 680 -~
1,322.0 o 313,000
Total for year ( 6,803.2
Total load for year (tons) , 437,000

e Estimated or interpolated.
8 Computed by subdividing day.
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LITTLE COLORADO RIVER BASIN--Continued
LITTLE COLORADO RIVER AT WOODRUFF, ARIZ.--Continued

Temperature (°F) of water, June to September 1950
/Once-daily temperature measurement except as noted/

Day| Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
1 60 7 84 59
2 63 68 64 6
3 63 68 84 659
4 0 72 6 60
5 5 o7 6 59
s 62 66| a7 64
7 62 0 82 61
8 55 68 63 6
3 55 n 63 58

10 59 69 84 59

1 60| am 6 55

12 %| a7 61 54

18 58| am 61 54

14 54| a7 84 54

15 68| am 6 69

16 8| am 62 53

17 7| a7 62 55

18 % 6 64 57

13 % | b7 % 56

20 | a2 60 54

2 70 68 60 62

2 73 66 61 55

22 0! a% 64 54

24 7 65 60 55

25 6| b7 0 5

26 6| a6s 75 58

27 64 68 5 56

28 68| a64 60 56

2 68 65 0 55

30 68 64 0 5

31 - 54 0 -

Aver-
age 65 69 62 57

a Average of 2 observations.
b Average of 3 observations,
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LITTLE COLORADO RIVER BASIN--Continued
LITTLE COLORADO RIVER AT WOODRUFF, ARIZ.--Continued
diment, June to S ber 1950

April May June
Suspended sediment | Mean Suspended sediment | Mean Suspended sediment
[~ Mean dis-  Jfean dis- T Hfean |
concen- | TOomS charge | concen- | 1ORS charge concen- | TO°8
tration per |l (second- | tration fad (second- | tration | 5o
om) | 4y | fee) | (ppm) v | e | (o) y
0.8
8 164 ®
.68
.5 105 ®
.4
.9
.8 101 ®
.4
.2
3 84 ®
.4
.5
.6
.6
.6
6 9 ®
.5
.4
.4 18 ®
4
.5
.5
.6 28 )
.6
.8
.8
.8
.8 68 ®
.8
.8
17.5 - 5
July August Seotember
3.1 494 4 0.4 115 )
2.4 319 2 3 101 t)
58 ® 1.9 199 1 .2 02 )
1.3 179 1 .5 158 ®
5.3 876 41 .6 141 t)
2,250 8239 9.3 300 8 8 138
4,000 184 3.1 170 1 23 10, 100 81,2385
42,000 847,700 2.1 142 1 10 1,100 30
34,900 85,770 1.6 160 1 2.6 613 4
32,200 81,920 1.3 145 1 1.6 700 3
63, 400 56,450 5.6 1,770 861 .9 2565 1
47,100 2,110 20 6, 110 51,690 2.9 1,000 8
3,800 113 30 9, 680 81,810 4.4 500 6
700 19 5.3 2, 29 4.0 262 3
384 7 3.4 302 3 4.0 235 3
233 2 1.6 528 2 4.4 218 3
9, 550 &562 1.4 260 1 4.8 214 3
13, 300 86,080 1.0 257 1 72 18, 400 83,100
59, 400 8161,000 .B 241 1 18 14, 600 710
16, 600 83,240 8 228 ® 21 1,000 57
3,900 126 .6 278 ) 8.6 750 17
2,160 363 .5 230 t) 53 7,280 81,600
7,270 8566 .5 199 t) 23 12,700 789
5,100 165 .8 18 | @ 7.8 4,700 29
417, 300 825, 300 1.6 209 1 3.4 537 5
30, 900 815, 600 Lé 178 1 2.1 282 2
3,050 8787 .9 196 ® 1.7 194 1
3,100 276 .8 156 ) 1.3 166 1
3, 100 184 .8 .9
4,000 178 8 .9
Meconnn 8.6 | 1,100 26 .8
Total-| 1,981.0 -- 279,000 110.6

‘Total discharge for period (secoad-foot-dzys) ..... Ceereerenas
Total load for period (tons) ..

...... errastiiaraes

s Computed by subdivlding day.
t Less than 0. 50 ton.
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VIRGIN RIVER BASIN

VIRGIN RIVER BASIN--Continued
VIRGIN RIVER AT LITTLEFIELD, ARIZ.--Continued
Temperature (°F)of water, water year October 1949 to September 1950

[Once-daily temp ement ly 9 a.m. or earlier,

Day Nov, Dec. Jan. Feb. Mar, Apr. May June July
1 65 - 50 49 5 59 59 66 n
2 80 53 49 43 56 60 61 69 K4
3 55 53 41 45 55 72 59 84 71
4 63 52 35 417 85 56 59 - 89
5 63 53 37 52 62 57 56 66 7
8 55 63 36 52 54 63 71 71 4
T 55 53 87 53 56 (4t 69 59 it
8 57 56 40 42 52 - 66 63 5
9 57 56 4 46 53 52 61 0 74

56 54 43 417 54 50 62 65 %
49 47 44 49 52 57 % 68 2
50 44 49 45 49 80 T4 68 80
51 42 45 47 44 66 65 65 8
52 45 46 49 57 56 [ 67 84
52 44 45 51 51 55 73 7% 86
52 48 44 61 55 59 66 80 12
54 48 46 51 55 80 80 % 83
54 61 50 52 65 64 65 67 --
52 50 56 52 56 80 64 67 4
83 43 56 54 57 61 64 67 9
53 40 52 (] 56 62 67 69 k3
52 42 52 46 59 64 3 69 "
52 43 50 51 72 62 67 0 73
53 45 52 52 66 68 69 67 74
52 44 45 64 - 68 69 T8 13
84 53 42 42 55 52 62 85 68 74
54 - 43 43 56 51 n 65 n kid
56 - 44 46 59 54 62 66 66 75
56 -- 45 41 - §5 56 70 68 85
51 -- 45 50 - -- 87 85 90 2
56 - 46 47 -— 60 - 68 -- %
61 54 47 46 51 56 61 67 69 6




122 COLORADO RIVER BASIN

VIRGIN RIVER BASIN--Continued

VIRGIN RIVER AT LITTLEFIELD, ARIZ.--Continuyed
Suspended sediment, water year October 1949 to September 1950

October November December
Suspended sediment | Mean Suspended sediment Mean Suspended sediment
| Mean dis- Mean dis- | “"Mean |
concen- | Toms charge concen- | 1°M8 charge | copcen- | LOS
tration per (second- | tration per (second- ' {rption per
Gom) | %Y | fee) | (ppm) | % feet) (ppm)_| W
16, 200 4,720 150 2,210 895 167 1,770 798
2,080 567 148 2,110 843 159 1,960 841
1,430 363 148 2, 260 903 159 1,460 627
2,200 546 2| 1,72 659 158 1,430 501
1,630 405 145 1,730 677 170 2,130 978
520 118 134 1, 500 543 170 1,780 817
79 179 145 1,310 513 - 170 1,910 817
830 179 156 1,850 19 173 1,700 794
. 1,020 284 153 1,750 723 179 1,870 804
4,450 1,610 170 | 2,140 982 241 3,120 2,030
4,990 1,670 453 | 22,200 |s38,100 219 5,470 4,120
2,970 978 2711 | 6,300 4,610 207 2,510 1,400
2,170 15 201 | 3,450 1,870 194 2,130 1,120
1,940 613 185 | 3,280 1,640 188 1,530 77
1,910 639 188 2,860 1,450 204 2,800 1,540,
1,930 610 210 | 3,890 2,210 204 2,760 1,520
1,950 653 179 2,480 1,200 210 2,930 1,660
3,240 1,070 191 2,630 1, 360 227 2,980 1,830
6,660 | sd,490 182 | 2,230 1,100 202 5,450 4,440
7,950 5,110 179 | 2,630 1,270 435 12,500 14,700
6,530 4,310 182 | 2 350 1,150 252 5,660 3,850
5, 390 2,930 185 | 2,020 1,010 224 3,000 1,870
5,550 2,640 188 | 21320 1,180 231 2,660 1,660
3,890 1, 880 185 2,210 1, 100 231 2,580 1,610
3,330 1,610 179 | 1,83 884 281 3,270 2,040
3,070 1,430 176 | 1,980 941 234 2,230 1,410
2,560 1,130 182 | 1,730 850 234 2,180 1,380
2,560 1,100 182 | 1570 m 227 2,180 1, 340
2,040 876 182 2, 140 1,050 234 2,410 1,520
2,120 876 173 1,510 705 241 2,370 1,540
2,230 891 - - -- 241 2,440 1,590
-~ 45,190 5,544 - 71,970 6,771 - 62,170
January - February March
7,450 1,690 281 | 2,310 1,380 208 2,660 7,140
2,950 2,130 217 | 1,860 1,090 208 4,280 3,440
3,400 2,940 207 | 1,890 1,060 286 3,560 2,750
2,220 1,360 217 | 170 1,040 302 3,220 2,630
1,440 793 24t | 2170 1,410 208 3,010 2,420
1,95 | 1,160 211 | 2,500 1,830 315 4,060 3,450
1,530 925 524 | 6,820 |s11,100 319 3,600 3,100
2,590 1, 620 440 | 7,820 | 11,600 279 3,380 2,550
2,550 1,640 302 | 4,300 3,510 286 3,450 2,660
2,250 | -1,420 282 | 4,570 3,480 259 2,370 1,660
2,250 1,340 306. | 4,240 3,500 49 2,120 1,430
1,880 1,190 332 | 4,210 3,770 249 2,850, 1,920
2,690 1,780 286 | 3,750 2, 890 245 2,150 1,420
2,570 1,620 267 | 2,840 2,050 238 2,780 1,790
2,310 1,420 267 | 2,170 2,000 24 | 2,750 1,660
1,780 1,090 282 2,890 2,200 231 1,900 1,240
2,020 1,220 282 | 2,670 2,030 197 | 1,360 723
1,830 1,080 302 | 3,360 2,740 183 | 1,160 479
2,420 1, 480 298 4,640 3,730 127 950 326
2,350 1,470 302 | 3,840 3,210 17 890 281
2,460 1, 600 294 2,930 2,330 122 1,130 372
2,980 2,080 286 | 3,540 2,730 124 940 315
3,450 2,490 252 | 2,650 1,800 120 | 1,600 518
3,060 2, 400 241 | 2,200 1,430 122 890 203
6,290 6,160 238 | 2,040 1,310 150  Je1,100 446
2,890 2,050 241 | 2,780 1,810 200 | 6,130 6,620
2,200 1,310 211 | 3260 2,390 25 | 2,710 2,010
1,680 1,020 294 | 3120 2,480 214 | 2,180 1,260
2,490 1,570 -- -- - 185 | 1,910 954
2,420 1,570 -- -- -- 145 | 1,690 662
2,410 1,620 - - - 145 1,610 630
Total-[ 7,512 = | 53,250 8,083 == e1,800 6,972 = 52,150

e Estimated or interpolated. '
8 Computed by subdividing day.



VIRGIN RIVER BASIN

VIRGIN RIVER BASIN--Continued

VIRGIN RIVER AT LITTLEFIELD, ARIZ.--Continued
Suspended sediment, water year October 1849 to September 1950--Continued

April May June
Mean Suspended sediment Mean Suspended sediment Mean Suspended sediment
dis- M dis- dis-
Day | c concen- | Tons || charge | copeem. | Toms charge cﬁ“" | Tous
(second- | tration per (second- | ration per (second- | gration per
feet) | (ppm) hd feet) (epm) day feet) opm) | U7
137 1,120 414 153 1,340 554 87 1, 300 235
187 1,180 436 161 1,370 508 63 1,010 185
164 2,230 987 148 1,590 835 68 1,120 208
2111 3,850 2,820 197 1,910 1,020 68 €800 147
2711 3,310 2,420 245 2,370 1,57 67 785 142
259 2,550 1,780 220 1,900 1,130 67 750 136
279 2,220 1,870 207 1,320 738 67 832 150
319| e3,000 2,580 134 1,300 470 65 917 161
368 | 3,710 3,600 110 1,730 514 o1 853 154
381 4,050 4,170 92 903 224 67 845 153
286 2,450 1,890 86 738 11 67 872 158
259 2,380 1, 670 82 893 198 68 850 158
238 | 2,000 1,280 84 573 130 68 343 155
21| 2,800 1,850 84 761 174 o8 852 156
263 2,530 1, 800 86 1,070 248 68 804 164
27| 1,630 955 86 686 159 [ €870 153
185 1,780 889 88 1,040 47 68 876 161
245 2,160 1,430 92 1,69 420 87 787 142
276 2,350 1,740 82 1,240 275 67 799 145
282 2, 460 1,870 80 1,340 289 87 646 117
275 2,320 1,720 8 1,150 292 87 850 154
02| 2,780 | 2,270 6 1,080 224 7 1,040 188
311 | 2,800 2,350 72 807 157 68 945 174
315 | 2,730 2,320 72 716 139 70 931 176
286 2,250 1,740 0 938 177 68 934 17
238 | 2,070 1,330 72 813 158 70 1,040 197
234 | 3,380 2,140 12 881 172 70 999 189
249 | 2,080 1,400 0 833 157 68 569 104
258 2,120 1,4% 88 17 132 68 €570 105
167 | 1,710 m 67 912 165 70 627 18
- - - 87 612 12 - - -
7,710 - 53,850 3,301 - 11, 800 2,030 - 4,752
July August September

68 1,030 189 1 608 134 [ 600 105
68 842 155 68 881 162 64 763 132

70 806 152 7 866 166 62 1,030 2
68 967 178 68 695 128 64 795 131

70 804 189 6 1,110 198 65 511 %
72 873 170 66 793 141 64 931 161
289 25,600 870,500 68 1,060 195 17 9,780 87,500
850 | 57,500 |5149,000 68 1,07 196 618 | 70,000 |s1e4,000
656 | 30,700 Fu,eoo 66 1,500 283 267 | 35,400 | s 27,600
213 | 27,500 | 185,800 66 1,080 192 155 | 14,500 6,070
132 18, 500 6, 580 [ 1,470 270 85 4,200 964
82 3,870 867 §52 55,400 1|s 136,000 4 1, 800 360

68 859 158 225 36,200 | 524,100 68 1,060 195
68 988 181 194 | 30,200 |s18,300 7 788 141

o8 783 144 77 5, 000 1,040 80 681 127

66 665 122 66 1,020 182 [ 524 98

8 | 1,000 203 64 991 1M 68 613 113
1,470 | 84,600 [ 431p00 66 794 141 mn 611 17
277 | 34,800 |s28,600 65 720 126 7 730 140
114 | 9,000 2,770 66 942 168 0 1,010 188
86 | 3,000 897 64 801 138 86 841 151

M 1,080 220 @5 €780 137 66 392 0

7 | 1,190 237 [ 762 134 66 846 118

% 849 172 64 906 157 86 1,020 182
196 32,500 827,400 65 1,170 205 66 858 153
278 49,200 41,900 65 948 166 68 686 126
187 25, 500 , 900 65 867 156 68 750 139
104 1,730 2,170 65 808 142 68 506 3
85 | 1,470 337 66 870 155 66 751 134

85 940 216 66 946 168 85 884 155

80 1,020 220 65 633 m -— -- --
5,071 - 1858,000 2,836 -- [184,000 | 3,081 -- | 208,700

for year (i
Total load for year (tons)

ceeeeeee. 64,056
eeeieaes 1,678,000

e Estimated or interpolated.
s Computed by subdividing day.
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THE GREAT BASIN
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PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
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KOOTENAI RIVER BASIN
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UPPER COLUMBIA RIVER BASIN--Continued

KOOTENAI RIVER BASIN

KOOTENAI RIVER BASIN--Continued

KOOTENAI RIVER AT PORTHILL, IDAKO--Continued
Temperature (°F) of water, water year October 1948 to September 1950

Day{ Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 56 39 40 32 32 32 41 44 49 61 61 63
2 56 41 40 32 32 32 41 45 49 62 61 64
3 61 41 39 32 32 32 41 45 49 60 62 64
4 56 42 38 2 32 32 42 44 49 57 62 64
5 55 42 38 32 32 32 41 44 51 51 62 64
[ 54 42 38 32 32 32 41 44 50 57 62 64
7 54 41 37 32 32 32 42 45 49 58 63 64
8 53 40 38 32 32 32 41 45 41 58 62 65
9 52 40 35 32 32 32 41 46 48 58 62 65

10 50 40 35 32 32 32 42 48 48 58 63 64
11 50 40 34 32 32 32 42 47 49 58 63 84
12 49 40 33 32 32 32 42 47 51 58 63 64
13 48 40 33 32 32 32 43 -- 52 58 64 64
14 48 40 32 32 2 32 43 - 50 58 64 64
15 41 40 32 32 32 32 44 - 51 58 64 62
16 46 39 32 32 32 32 44 - 50 58 64 62
17 45 39 32 32 32 32 43 - 50 58 64 60
18 45 39 32 32 32 32 43 - 50 59 84 59
19 45 39 32 32 32 32 43 -- 50 60 64 59
20 45 39 32 32 32 32 43 - 52 60 64 58
21 44 39 32 32 32 32 44 - 52 59 64 58
22 43 40 33 32 32 32 44 -- 51 60 83 57
23 43 40 33 32 32 32 44 - S1 60 62 56
24 43 39 32 32 32 33 44 - 50 62 62 56
25 42 39 32 32 32 36 44 48 50 64 63 56
26 42 39 32 32 32 38 44 48 50 64 63 56
27 41 39 32 32 32 38 44 49 52 64 63 56
28 40 39 32 2 32 38 44 49 55 64 62 56
29 39 39 32 32 - 38 44 49 56 64 62 56
30 39 40 32 32 - 39 4 48 57 64 63 55
31 40 - 32 32 - 40 -- 49 - 62 63 ==
Aver-
age 41 40 34 32 32 33 443 - 51 60 63 61
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PEND OREILLE RIVER BASIN

UPPER COLUMBIA RIVER BASIN--Continued
PEND OREILLE RIVER BASIN--Continued
PEND OREILLE RIVER AT METALINE FALLS, WASH,--Continued

‘Temperature (*F) of water, water year October 1949 to September 1950

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 57 46 45 - 43 49 56 85 i 7
2 57 46 45 -- 43 52 56 85 72| 76
3 67 45 “ 40 43 45 57 66 | 72
4 54 45 43 40 43 46 53 65 72| 78
5 54 45 43 37 43 47 54 67 w| 7
] 51 44 43 38 42 46 54 69 69| 76
7 51 4“4 41 39 43 52 52 66 3| 72
8 51 45 39 39 43 50 54 68 70| 73
9 51 44 38 34 43 51 56 70 72| 72

10 52 43 38 k23 43 63 57 n 72| 73
11 52 4 38 35 43 54 55 70 % 138
12 51 44 37 36 44 54 56 68 0 N
13 51 43 37 35 44 54 57 68 | 72
14 51 42 39 38 4 54 56 67 1 69
15 50 45 35 38 44 55 58 67 e} 70
16 50 44 36 39 4“4 58 59 70 70| 68
17 48 44 34 39 44 53 56 68 72 70
18 49 43 35 39 45 . 68 5 70 0 69
19 49 43 36 39 45 56 €0 1 73] 63
20 48 43 35 41 45 54 58 3 71| 66
21 47 43 32 41 45 51 55 kid 4] 6
22 4" 43 38 40 44 51 56 70 n --
23 46 43 34 40 44 58 n -—] --
24 46 44 35 40 44 58 56 3 %] --
25 46 44 36 40 4“4 57 59 n %y -
26 45 “ 36 40 -- 69 61 n 2| -
27 46 44 34 39 46 56 60 3 " -
28 45 43 33 40 45 57 63 68 0] -
29 45 44 - 40 48 57 63 n 2 -
30 45 44 - 40 50 65 64 8 0} -
31 45 - -~ 43 - 56 - 68 72| --
Aver-
age 50 4“4 38 39 “ 53 57 70 2| -
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PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

UPPER COLUMBIA RIVER BASIN--Continued
PEND OREILLE RIVER BASIN--Continued
FLATHEAD RIVER AT COLUMBIA FALLS, MONT.--Continued
Temperature (°F) of water, water year October 1949 to September 1750

Day | Oct. Nov, Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 48 38 38 32 32 32 34 40 49 51 60 62
2 48 38 37 31 31 32 35 40 49 50 61 63
3 47 37 35 31 31 32 35 40 50 52 61 63
4 47 34 35 81 31 33 36 40 50 52 61 63
5 46 37 3 3 31 32 s7 41 50 52 61 63
8 44 36 35 81 31 32 39 41 50 52 61 83
7 41 38 34 32 32 33 39 41 50 52 62 65
8 41 36 34 32 32 33 39 42 51 52 61 65
9 40 35 33 32 32 32 39 42 51 53 62 65
10 40 35 35 32 32 32 40 43 51 53 61 65
11 40 3 35 32 32 32 40 45 49 53 61 .81
12 40 37 35 32 32 32 41 45 50 53 62 60
13 42 36 33 - 32 32 41 46 51 53 62 60
14 40 35 33 32 32 33 41 46 51 53 60 60
15 40 39 33 32 32 32 41 46 51 53 61 60
18 41 38 33 32 32 32 41 I 51 53 62 60
17 40 40 34 31 32 33 41 41 50 55 61 59
18 35 39 32 32 32 33 39 40 50 55 61 59
19 33 38 33 31 32 33 40 40 51 56 62 59
20 32 36 32 32 32 33 40 40 51 56 62 58
21 31 37 33 31 32 33 40 41 50 57 62 58
2 31 35 32 -- 32 34 40 41 45 58 62 58
23 31 35 32 32 32 34 40 42 45 59 61 57
24 32 39 33 32 32 34 41 43 49 59 60 57
25 39 35 32 31 32 34 40 43 49 60 60 56
26 39 39 32 31 32 34 41 44 49 61 61 54
27 38 39 32 3 32 34 39 44 49 61 62 49
28 41 38 32 31 32 34 39 44 50 61 82 48
29 40 3 32 32 - 35 40 44 51 59 62 45
30 41 37 324 31 - 35 40 45 51 55 63 45
31 41 -- 32 32 - 35 - 45 - 55 63 .-
Aver-
age 40 37 34 32 32 33 39 43 50 55 61 59
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UPPER COLUMBIA RIVER BASIN--Continued
OKANOGAN RIVER BASIN--Continued
SIMILKAMEEN RIVER AT OROVILLE, WASH,--Continued
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Temperature (°F) of water, water year October 1949 to 1950
Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 54 44 40 - -- 36 48 63 52 -- 66 70
2 -~ 43 40 - -- 36 -~ 51 51 -~ 67 --
3 57 42 38 .- - 38 47 51 49 61 €5 -
4 54 45 - - - 40 48 61 .- 61 64 -
5 53 43 368 - -- -- 48 50 51 61 64 70
6 62 - 36 33 - 39 48 - 47 61 -- 70
7 51 41 35 33 33 39 47 -- 47 61 67 67
8 49 42 34 -- 33 38 48 53 48 - 65 67
L] -- 42 35 33 33 39 -- 55 52 -- 6¢ 61
10 50 43 35 34 33 39 48 57 .- 58 67 .-
11 50 42 -- 34 33 40 -- 54 -- 60 85 85
12 50 43 32 33 -- - 52 51 54 61 87 65
13 50 -- 33 .- - 37 51 48 54 63 - 65
14 49 45 33 33 - 39 - -- 62 63 6¢ 85
15 49 45 34 - - 40 51 50 52 - 68 65
16 - 45 34 32 - 40 - 49 52 -~ 61 64
17 46 44 - 33 -- 42 50 47 52 63 83 -
18 4 44 - - - 42 49 49 - 63 66 64
19 42 44 32 33 - -- 54 44 56 64 (1] 64
20 -- - 32 33 33 42 55 47 - 85 - 65
21 43 40 32 33 33 43 53 -- 57 87 n 60
22 43 39 33 - 33 44 51 50 53 684 72 61
23 -- 39 33 33 33 44 -~ 49 52 -- 70 60
24 46 40 33 32 33 44 46 50 -- 66 0 -
25 47 -~ - - 33 45 49 52 - (3t 69 61
26 48 41 - 33 -- -- 45 51 65 70 67 60
27 47 -- 33 33 -- 45 47 - 57 €9 -- 58
28 47 37 -- - 33 45 51 -- 55 85 68 56
29 48 38 35 -- -- 46 52 48 58 60 0 54
30 - 39 35 - .- 46 - 51 58 - 69 51
31 -- - 35 - -- 45 - 52 -- 66 70 -
Aver-
age . 4 . - - 4 -- 51 . - 87 83




PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

142

o1 | ¥1 (144 86¢ £2° 991 [ ME 9°1 [ 13 S A 88 ¥'6 |s¢ 20" [ASE- 14 AN 24 SR AR ¥ ‘Wog
or |0 oF osL‘s | or° SL 61 | ¢ 0’1 ¥e 65 8°¢ 9T 1 |1 st” 11 jert 9°L |o0ggY | crrrorreeee 1 sung
3 |8 901 062 ‘T 18 861 [ ¥ [ [1] ey vy 89 L'y 0g [« 11 (.22 L’L [osw'e | oo et 6 AW
ar | et £21 [ 22" 191 [ A [ 83 6T 17T 18 98 [ €0° 21 |692 L'L [ 008°Y 0561 ‘sz “wer
8 |9 19 080T (1% 66 IXEE L st ¥l 0'S S’ (34 [ 28 YT |65V s°L |ogo'y | vttt 2 '9eq
6 | 02 831 LS 22°0 | 2oV 60 [vo |¢x 1] g1 (272 ] L] 9¢ ¥0°0 1T joLe g’y [otey | o 6561 ‘62 "0
LIASYNOL ¥VEN YIAIY NVOONVIO
¥ o|s 4l ¥ezT 12° 951 z |y [ %4 14 g6T  1v'2 68 [X] 131 €0° 21 [esz o'g |aes | e g “Wog
81 |6 811 S9F% 28" ¥91 sz |2 (44 12 8s1  [¢°¢ g8 [X] e 0" | 1e |ee LU KT 0 S A g aung
¥ | ot 921 ¥y 144 91 2 |z [ 82 L j8'T 88 o |#s S0° | 1'8 (6L o8 oo’y | T 6 AT
K] 161 981 ¥e" ¥LY ¢ ¥ [ [13 <] S 4 01 or |9¢ 20" | L8 |ose L'L jsee | 0881 ‘Iz ‘wer
ST | L 821 134 ¥’ sLY IXEEN 91 8z [ ¥ 9°8 or |ss €0° 01 |182 8°L {oog | ettt 2z "08q
st |11 133 we v2'0 | WLy o'y 2o |81 [13 SPT oS 88 | e 8070 [ €6 (182 8°L | 928 TTTUUepet ‘8T R0
TTIIAOHO LV YIATH NVOONVIO
e £vp 100} uoRy - - (0,88
wmip {-uoqaed | TwoL -axde -rm Je soqu 193
wor | o sod | 3| ed | @] ool @ | o) | €8 | (OO | e | (N | s | 59 | o) | ciore) | osorm) o)
P, SUOL | gupy | syxeq | UOT [ ORI | 8PHI | ononn | A 3;%3 -se | WO | oy | WP g | eoms oSk HO | hieqosyp | UOWORMOD Jo ajeq
-1ad t00eD s -ed | ~IN |-omid -ing | -agai | g 08 | .gepq | “TEO ~onpuos wrom
sseupiey SPIOS paajossiq oytoedy

0561 1equiadag O} §581 19GOI0 180K Ioyem

L
‘ot xad syred uy ‘sasireus redywayD

'NOLONIHSYVM NI NISVE YIATH NVOONVIO NI SHVIHLS JO SASATVNV SNOINVTHISIN
PanUTIu0)--NISVE YIAIH NVOONVIO
PonUTIUO)-~NISVE YIAIY VIGWATOD ¥Iddn



PART 13. BSNAKE RIVER BASIN 143
SNAKE RIVER MAIN STEM
SNAKE RIVER AT MORAN, WYO.
LOCATION.--At gaging station at Moran, 1,000 feet downstream from Jackson Lake Dam.
DRAINAGE AREA.--816 square miles.
RECORDS AVAILABLE.--Water temperatures: October 1949 to September 1950.
REMARKS , --Records of discharge for water year October 1949 to September 1950 given in
Water-Supply Paper 11i83.
Temperature (°F) of water, water year October 1949 to September 1950
Day | Oct. Nov, Dec. Jan. Feb, Mar. Apr. May June July A, Sept.
1 - - - - - - - - - 53 - -
2 - - -- - - - - - - - - 62
3 - - 33 - - - - - 42 56 - -
4 - - - - 33 33 s - - - — -
5 -- 37 -- -- -- -—- 36 - -- -~ 58 -
6 - . - - -- - - 37 - -- -- --
7 - - - 33 - - - - -- - -- --
8 50 -- -- -- -~ - 34 - - 56 -- --
9 - - -- - - -~ - - -- - - 61
10 -~ .- 33 - -- - -- -- 46 - - -
11 - - - -- 33 33 - - - - - --
12 - 37 -- - - - - - - - 58 -
13 - - - - - - - 39 - -- - e
14 - - - 33 - o - - - - - -
15 45 == - - - . 36 - - 52 - 85
16 - -- - - -- - - - - . - 53
17 -- - 33 - - - - -- 46 - - -
18 - - == - 33 35 - - - -- 62 -
19 - 35 - - - - - - - - 81 -
20 - - - - - - - 38 - - - -
a1 -- - - 33 -- - -- - - - - -
22 42 - -- .- - - 38 - -- -- - --
23 -- - -- - - - - - -- - - 58
24 . - 33 - - - - - 48 -- - -
25 - - - - 33 - - - - - - .
26 - 37 - -— -- - - - - - 61 -
27 - -- - - - - - 41 o - - -
28 - - - 33 - - - - - - - .-
29 42 - - - - - 37 - - 59 -- --
30 - - - - - - -~ - -~ - - 48
31 . - 33 - . 34 - -- - - -- -
Aver-
age - - - - -— - - - - - - —
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LOCATION, --At i
RECORDS AVAILAgaLg.
EXTREMES, 1949-50.--Water temperatures:

SNAKE RIVER BASIN

SNAKE RIVER MAIN STEM--Continued
SNAKE RIVER AT NEELEY, IDAHO

ng station 0.9 mile downstream from American Falls Dam.
~-Water temperatures:

October 1949 to September 1950.
Maximum 68°F Sept. 4, 1950; minivum, freezing
oint on many days in December, January, and February.

.--Records of discharge for water year Octcber 1949 to September 1°50 given in
Water-Supply Paper 1183.

Temperature (° F) of water, water year October 1949 to September 1950

Day | Oct, Nov. Dec. Jan. Feb, Mar. Apr, May June July Aug, Sept.
1 - 40 3 33 32 34 39 44 83 8’ 65 66
2 -- 40 39 33 32 38 39 45 52 60 66 66
3 -—- 38 37 32 32 37 39 45 54 e 87 87
4 - 38 38 32 33 38 3 45 54 8" 87 )
5 - 41 39 32 35 39 39 4 54 8’ 66 87
8 - - 8 33 36 36 40 4 85 8 66 67
ki - 40 35 33 “ 36 40 45 54 [ 66 86
8 - 43 36 33 33 36 40 46 53 8" 66 66
9 .- 43 31 2 M 38 40 46 55 e 66 85

10 - 41 33 32 34 38 40 46 56 8 ] 66

11 -~ 41 - 82 k23 34 41 46 66 ar 66 65

12 -- 41 35 32 33 34 41 49 56 [ 66 65

13 - 40 35 32 33 34 41 49 87 8= 67 54

14 - 41 34 32 34 35 42 49 87 8~ 66 85

15 49 40 34 32 34 35 42 49 87 8 87 62

18 - 39 34 32 34 31 43 49 87 [ 67 62

17 4 38 32 32 34 38 4“4 49 67 [ 86 63

18 45 36 - 32 33 31 43 49 57 8 66 62

19 37 38 33 33 33 36 4 48 59 8 87 63

20 - - 32 34 36 36 4“4 48 61 8 67 83

21 4“4 35 32 35 34 37 4“4 49 62 8 87 63

22 42 36 33 M 34 Ed 4“4 50 59 8 67 63

23 -- 41 33 35 38 3 4 50 58 6 66 62

24 42 43 33 33 37 37 4“4 50 5 6 (] 62

25 44 43 - 32 37 37 4“4 50 66 87 66 62

26 43 40 32 32 36 38 4“4 81 59 67 86 61

27 44 41 32 33 37 38 45 83 60 6 66 60

26 45 42 32 32 34 36 4 52 80 6 66 58

20 45 39 32 32 - 31 44 52 80 83 (] 59

30 - 41 32 32 - 37 4“4 53 61 8 66 58

31 42 - 32 32 - 39 -~ 53 - 8* (] -

Aver-
age 4 40 34 32 34 38 42 49 87 8 66 64




DRAINAGE, -
RECORDS AV

S.--Records of discharge for water year October 1949 to September 1950 given in

-478 sq
I

Water-Supply Paper 1183.
Temperature (°F) of water, water year October 1949 to September 1950

HENRYS FORK BASIN

HENRYS FORK BASIN

HENRYS FORK NEAR ISLAND PARK, IDAHO

LOCATION.--At gaging station an eighth of a mile uj

of a mile downstream from Island Park Dam, and
uare miles.
AILABLE . --Water temperatures:

October 1949 to September 1950.

145

tream from Buffalo River, an eighth
miles west of Island Park post office.

Day | Oct. Nov, Dec. Jan. Feb, Mar. Apr. May June July Aug, Sept.
1 - 40 - - - - - - - - - 5
2 - 40 4 - - - - - 43 - - -
3 - 40 - - 4 4“4 - - - - - -
4 - 40 - - .- - - 39 - - 56 -
5 - - - - P - - - - - - -
[ 51 - -- - -- -- - - -- - - -
1 - 40 -- - -- - v - - - - -=
8 - -- -- - -- .- -~ -- - 60 -- 60
9 - -- 46 - 33 -- 39 -- - - - -~

10 - - -- - - 39 .- - - - 61 .-
11 -- -- - -- 45 - -~ 39 - - -- -
12 -- - - - -- - - - . . -- -
13 -- 40 -- 45 - - - -- - 86 - -
14 -- 40 -- - -~ - - - - - -- 80
15 -- 46 - - .- - - - - - - -
18 - 46 48 - - - - - - .- - -
17 - 46 -- - 45 39 - -- 58 - - -
18 - 46 - - - - - - - - 5 -
19 - - - - . . 38 -~ - - - -

20 -- - -~ - .- - - 43 - - - 54

21 - - - - - - 39 - - 60 - -

22 -- -- -- - - - -- 45 - - - 54

3 -- - - - - - - -- 59 - - .-

24 - - 45 - 45 38 - - - - - -

25 -- 4 - - - - - -- - - 62 -

28 - - - - - - - 42 - - -- -

27 . - - 45 - - - - - - - -

8 - - . - - 30 - -~ 68 -- -

29 .- - - - - .- - - - - - 54

30 40 - 45 -- -- 39 -~ - 62 - - -

3 40 - - - - - - - - - -— -

Aver-
age - - - - - - P - - - - .-
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DESCHUTES RIVER BASIN
WARM SPRINGS AT HEHE MILL NEAR WARM SPRINGS, OREG.

LOCATION. --Temperature recorder at gaging station a quarter of a mile east of abandoned
Hehe Mill, 10 miles south of Bear gpr:ln‘l ranger station, and 18 miles northwest of
Warm Springs, Jefferson County,

DRAINAGE XREA.--IOB square miles.

RECORDS AVAILABLE.--Water temperatures: May to September 1950.

EXTREMES.--Water temperatures: Maximum, 59°F July 5, 6, 25.

REMARKS . --Records of discharge for water year October 1949 to Septembev 1850 given in
Water-Supply Paper 1184.

T (°¥) of water, May to Sep 1950

April Ma; June ' Ja August | September
I max | Tax [ min |max | min mu'%ﬁ'&mm ‘max [ min
-} --] 62 | 46 58 § 50 | 57 48

-~ --] 52 | 45 58 | 49 | 58 49 | 53 417
-] == | 52 | 45 58 | 49 | 55 48 | 55 49
50

=3 Vb 0200




LOCATION.--Temperature recorder at gaging station three-quarters of a mile upstream from

HOOD RIVER BASIN

HOOD RIVER BASIN
GREEN POINT CREEK BELOW NORTH FORK NEAR DEE, OREG.

147

mouth, 1} miles downstream from North Fork, and 1} miles west of Dee, Hood River County.
DRAINAGE AREA.--20.0 square miles.
RECORDS AVAILABLE,--Water temperatures:

EXTREMES . ~-Water temperatures:
REMARKS . --Records of discharge for water year October

Water-Supply Paper 1184.

Temperature (°F) of water, May to September 1950

May to September 1950.

Maximum, 58°F July 25

"1948 to September 1950 given in

1

Pt g s e €D
EhRED BPRNe aawem

March April Ma June July August
min_{max [win | max | ﬁ max min |max | min | max | min |
“-] -] 45 | 43 50 | 49 | 56 54 | 56
-1 --] 45143 51| 49 [ 56 54 | 66
-~} --| 46 | 43 53 | 50 | 54 53 | 56
-- -- 1 46 | 44 53| 51 | 54 52 | 55
--] -~ | 45 | 438 53] 51 } 53 53 | 54
-t --| 43 | 43 54 | 52 | 54 52| 54
- --| 43 | 43 53 | 51 | 55 63 | 54
44| 43 1 45 | 43 52| 50 | 55 53 | 54
43| 42| 45 | 43 52 | 51 | 55 53| 54
44| 42| 45 | 44 51} 50 | 55 53| 54
44| 42 | 45 | 44 511 49 | 56 54 | 54
44 42| 44 | 44 52| 50 | 55 54 | 54
43 42 | 45 | 43 63 | 51 | 54 53| 53
43 ] 41 ] 45 | 44 55 | 53 | 58 54 53
42| 41| 44 | 44 54 | 53 | 56 54 { 51
43| 41 | 46 | 44 54 | 52 | 56 54 51
43 | 41| 48 | 48 57 | 53 | 56 54 51
41| 40| 47 | 45 65 | 54 | 57 65| 51
431 41 | 47 | 45 55| 53 | 56 55 52
44| 42 | 49 | 46 54 | 52 | 67 56| 51
45§ 42| 48 | 46 §5 | 53 | 57 55| 52
43] 43| 46 | 45 56 | 54 | 56 55| 52
43| 41 45 | 44 57 55 | 66 5§51 52
44| 41| 44 | 44 57| 65 | 56 54 83
44| 41| 45 | 44 58 | 56 | 54 53 53
44] 42| 46 | 45 5711 56 | 55 63| 53
44| 43| 48 | 46 56 | 55 | 56 54| 51
431 41| 50 | 48 55 | 53 | 55 53| 50
43| 43 ) 51 | 48 53| 52 | 56 54| 49
43| 41} 51 | 49 54| 52 | 55 54 48
45| 42| -- | -- 65| 53 | 56 54| --
| --] 46 | 45 54 [ 52 | 55 54| 53

55

September
max [ min
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LEWIS RIVER BASIN
EAST FORK LEWIS RIVER NEAR HEISSON, WASH,

LOCATION. --Temperature recorder at gaging station just downstream from Basket Creek, 1}
miles northeast of Heisson, Clark County, and 20 miles upstream from mouth.

DRAINAGE AREA.--125 square miles,

RECORDS AVAILABLE,--Water temperatures: June to September 1950,

EXTREMES, 1950,-~-Water temperatures: Maximum, 69°F Sept. 2, 3.

REMARKS . --Records of discharge for water year October 1949 to September 1950 given in
Water-Supply Paper 1184.

Temperature (°F)
March April September
Day Max [ min_| max | min | max | min
68 63
69 64
€9 65
67 84
66 61
64 €0
64 59
63 59
83 59
62 59
62 58
63 59
61 59
69 57
60 57
59 57
61 57
59 57
59 57
57 55
55 |53 | <[ --| --| -] 59 55
58|52 | --f -~ | --f -] 6] 51
52 |51 | --| - | --] --| 59} st
51|51 [ —-|-- | - -] 58| 58
52 {51 | - | --| - --| 58| &7
57 62 | - | - | --| -] 87| 55
58 |56 | --{ -- | erf ea| 55| 53
62 | 57 - | -- €| 63} 63 51
84 | 61 .. | - €7] 63| 51 50
64 | 61 -1 -- €7f 63 ) 50 49
| - -— | - €7f 62 -- -
55 | 53 - - -~ --1 60 58




COWLITZ RIVER BASIN 149

COWLITZ RIVER BASIN
CISPUS RIVER NEAR RANDLE, WASH.

LOCATION, ~~Temperature recorder at gaging station 60 feet upstream from bridge to Tower

%:c} Rgnge:t' station, 4 miles downstream from North Fork, and 8 miles southeast of Randle,
wis County.

DRAINAGE AREA.--323 square miles.

RECORDS AVAILABLE,--Water temperatures: May to September 1950,

EXTREMES, 1950.--Water temperatures: Maximum, 57°F Aug. 20.

REMARKS . --Records of discharge for water year October 1949 to September 1950 given in
Water-Supply Paper 1184,

Temperature (°F) of water, May to September 1950
rch April Ma; June Jul; August September
ma‘xpt min_| max ax | min 'zﬁﬁq mar | min

min min | max max max | min
1 --t a-] 47 43 50| 47 -] --} 55 51
2 ] -] 41} 43 50| 47 - .| 58 51
3 “—f .- 47} 44 51 47 - --| 5§ 52
4 “f == 47| 44 51 47 - -] 5 51
5 -] -1 46| 44 51| 48 -- -] 5 51
1 --] -] 45| 44 52| 48 -- -- N 49
1 - -] 44| 44 51| 48 -] -] 53 49
8 i -=| 48| 44 49| 47 = N 49
9 -] ~-1 46| 44 50| 48 -- -] 57 49
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ABERNETHY CREEK BASIN
ABERNETHY CREEK NEAR LONGVIEW, WASH.

LOCATION. --Temperature recorder at gaging station 1 mile upstream from mouth and 11 miles
northwest of Longview, Cowlitz County.

DRAINAGE AREA.--20.3 square miles,

RECORDS AVAILABLE.--Water temperatures: June to September 1950.

EXTREMES, 1950.--Water temperatures: Maximum, 68°F Aug. 19-21,

REMARKS . --Records of discharge for water year October 1949 to September 1970 given in
Water-Supply Paper 1184.

Temperature (°F) of water, June to September 1950

March April M June Jul; Augist September
Day Mmax | min | max | min | max | min | max | min | max | Min | max min_|max | min
- 62 [ 56 | 65 59| 65 | 60

CDID AW




CLATSKANIE RIVER BASIN 151

CLATSKANIE RIVER BASIN
CLATSKANIE RIVER NEAR CLATSKANIE, OREG.

LOCATION. ~--Temperature recorder at gnging station 2 miles downstream from Carcus Creek, and
54 miles southeast of Clatskanie, Columbia County.

DRAINAGE AREA.--52 square miles.

RECORDS AVAILABLE,--Water temperatures: May to September 1950,

EXTREMES, --Water temperatures: Maximum, 75°F July 24.

REMARKS. --Records of discharge for water year October 1949 to September 1950 given in
Water~Supply Paper 1184.

Temperature (°F) of water, May to September 1950

Day March ik Ma; June Jul; August Seotember
Max | min_|max | min | max | min_|max | min | max max |min_ | max [ min

DD A WD
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ELOKOMIN RIVER BASIN
ELOKOMIN RIVER NEAR CATHLAMET, WASH.

LOCATION. --Temperature recorder at gaging station 2 miles northeast of Cathlamet,
Wahkiakum County, and 4 miles upstream from mouth.
DRAINAGE AREA.--66 square miles.
RECORDS AVAILABLE.--Water temperatures: June to September 1950.
EXTREMES, 1950. --Vater temperatures: Maximum, 71°F Aug, 19-21
.~-Records of discharge for water year October 1949 to Septenber 1750 given in
wnter—Supply Paper 1184,

T ture (° F) of water, June to 1950

March April Ma June July Auqust September

Day T [l [mes [l e | gl | wax mih | max | min |max min | max [min
1 O 671 59 [ 69 56| 66
2 -] - 68| 58 | 67 61| 68
3 -1 - 68| 50 | 64 50| 64
4 o f - 67| 60 | 65 57| 61
s |- | 68| 59 | 60 58| 63
] 54 | 52 84| 61 | 60 57| 63
1 53152 | 65| 57 165 | 1] 62
8 59 | 62 60| 57 | 65 57 62
[ JEEe 58 | 54 | 60| 57 { 66 5711 638
63 [ 56 | 60| 57 | 67 59 | 62
63 | 57 | 65| 54 [ 88 | 61] 65
58 | 56 | 67| 56 | 67 59 | 61
58 | 55 | 66| 60 | 63 | s8| 59
56 [ 55 | 66| 60 | 63 | 60| 61
60 { 54 | o1| 58 |62 | 61{ 60
63 | 55 | 66| 56 [ 67 59 | 60




BIG CREEK BASIN 153

BIG CREEK BASIN -
BIG CREEK NEAR KNAPPA, OREG.

LOCATION, ~--Temperature recorder at gaging station 0.3 mile downstream from fish hatchery,
and 24 miles south of Knappa,

DRAINAGE AREA.--31.9 square miles.

RECORDS AVAILABLE,--Water temperatures: May to September 1950,

EXTREMES .--Water temperatures: Maximum, 59°F Aug. 18.

REMARKS, -~Records of discharge for water year October 1949 to September 1850 given in
Water-Supply Paper 1184,

'Temperature (°F) of water, May to mber 1950

March April May June Jul August September

Day ™ax | min_|max | min | max [ min_| max | min_| max | min | max | min
- --| 53 | 51 57 54 | 57 54 5° 54

--] -1 54| 50 57§ 54 | 56 §5 1 5% 54

-] --1} 65| 52 571 54 | 56 541 5 55

-=] --{ 55| 53 57 | 55 | 56 54 = 53

-] --1 53| 81 57 54 | 55 54| 54 52

-] -~} 51| 50 56 | 54 | 54 54 52

521 60| 54 | 51 57| 56 | 67 85) 5% 52

51| 51) 54 | 53 56 | 54 | 58 56| 5" 51

511 49| 56 | 53 54 | 54 | 67 4| 51 50

811 50| 57 | 54 54| 53 | 56 54| 59 48

61| 48| 57 | 55 55| 53 | 656 54| 49 48

52| 49| -- | -- 56| 54 | 85 53| -- --
54

Average ----
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GRAYS RIVER BASIN
WEST BRANCH GRAYS RIVER NEAR GRAYS RIVER, WASH.

LOCATION.~-Temperature recorder at gaging station 1 mile upstream from mtuth and 3} miles
northeast of Grays River, Wahkiakum County.

DRAINAGE AREA.--16.3 square "miles.

RECORDS AVAILABLE,--Water temperatures: June 1850 to September 1950

EXTREMES, 1950.--Water tegperatures: Maximum, 65°F July 24, 25.

REMARKS -~Records of discharge for water year October 1949 to September 1950 given in
Water-Supply Paper 1184,

Temperature (°F) of water, June to September 1950

March April May June Jul Avgqust September
Day min_|max | min | max | mi max | min | max '%in mar min {max | min
— ——o e ——t—

- -- 63; 56 € 57| 60 56
58 | 51 63! 56 € 57| 60 57
59| 53 64 57 € 57| S8 57
59 | 54 64| 59 € 56| 58 55
55| 53 84 57 £ 57| 58 54

DI D b GO b




YOUNGS RIVER BASIN 155
YOUNGS RIVER BASIN
NORTH FORK KLASKANINE RIVER NEAR OLNEY, OREG.
LOCATION. --Temperature recorder at gaging station half a mile downstream from
B;rgli Falls, 2 miles upstream from North Fork of North Fork, and 4 miles southeist
[ ney.
DRAINAGE AREA.--14.0 square miles.
RECORDS AVAILABLE,.--Water temperatures: May to September 1950,
EXTREMES . --Water temperatures: Maximum, 64°F Aug. 18,
REMARKS . --Records of discharge for water year October 1949 to September 1950 given in
Water-Supply Paper 1184.
Temperature (° F) of water, May to September 1950
March April Ma; June July Agg\rgs_t Sep‘ember
‘min ma_iE Tin | max | min_ | max | min | max | min_| max | min _{ max | min
-- --| 54| 61 681 56 | 60 57| 60 56
-~ -~| 56| 60 58| 55 | 59 57§ 62 58
--} -~] 58| 58 58| 56 | 57 551 60 59
--{ --] 58| 54 571 57 | 58 56 57 57
--] -~} 85| 52 58| 56 | 57 56 5" 54
-1 --| 52| 50 58] 656 | 56 56| 5 54
-} --| 50} 50 56| 55 | 57 561 5% 52
--] --} 54| 50 56| 5¢ | 58 541 5¢° 53
-] -~] 541 51 55| 65 | 59 56| 5° 55
| -~ 55| 53 55| 55 | 59 56| §? 56
-] --] 55| 54 56| 54 | 59 58| 5* 54
551 51| 55| 54 571 54 | 58 55 5* 54
51} 49 53 | 52 57) 57 | 56 556} 5% 55
50| 49| 53 | 52 874 56 | 59 56| 57 55
53| 49§ 53 | 52 567 55 | 61 59 52 52
52| 4s| 55| 53 | s7( 54 |63 | 50| 5°| 53
50| 48| 55 (55 [ 58| 56 [ 63 | 60| 57 [ 54
50| 41| 55 | 54 58] 57} 64 61] §&® 55
60| 49| 56 | 55 57 57 | 63 60| S° 55
54| 49{ 56 | 55 571 54 ) 63 60| 57 54
53 50 55| 53 58] 56 | 62 581 5% 54
51 50| 53 | 53 58| 57 | 60 59| 5% 56
52| 47/ 53| 52 59} 57 | 59 591 57 55
541 48| 52 | 51 61] 58 | 59 591 57 57
56| 50| 53| 52 611 59 | 60 58| 57 56
56! 521 55 | 52 60| 59 | 61 58| 54 54
53] 51| 55| 55 59| 57 | 62 601 54 51
51 49) 58 | 55 57} 55| 59 56) 52 50
52] 51; 58 | 56 §51 55 | 60 571 £ 48
52| 48| 59 | 58 57| 55| 58 55| 48 47
54 49 -- | -- 60| 57 | 58 54 -- -
-] --] 85| 85 58| 56 | 60 57| £6 54
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